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Claims: 

1. A trampoline enclosure system comprising: 

a trampoline having a rebounding surface and a plurality of vertically- 
extending legs which support the rebounding surface at an elevation above ground 
level; 

a plurality of posts, each post (a) being secured to one of the legs, and (b) 
having an upper end portion, a wall support portion located above the level of the 
surface, a lower portion located below the level of the surface; 

a plurality of leg fasteners which secure the posts to the legs; 

a flexible top line which extends between the upper end portions of adjacent 
posts; and 

a generally cylindrical Wall made of a flexible material which is secured to the 
wall support portions of the posts and to the top line so that the wall defines a 
chamber above the rebounding surface. 

2. The system of claim 1 wherein the wall comprises a continuous expanse of 
the flexible material, except that the wall defines an opening for permitting a user of 
the trampoline to enter and leave the chamber. 

3. The system of claim 1 wherein the top line is a strap of nylon webbing, 
thereby providing relatively inelastic coupling of said upper end portions. 

4. The system of claim 1 further comprising a clamp which presses the top line 
against one of the posts to secure the line to the post. 

5. The system of claim 1 further comprising a buckle which defines an 
opening through which a loop of the top line extends, which loop and buckle together 
are positioned to chokingly surround the post when the line is taught. 

6. The system of claim 1 further comprising an bracket secured on one of the 
posts, the bracket defining at least one opening to receive the top line. 

7. The system of claim 1 wherein: 

a circumferential neck channel extends at least partially around at least one of 
the posts; and 

the top line nests in the channel. 
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8. The system of claim 1 further comprising a flexible bottom line which is 
attached to the wall and which extends between adjacent posts at a level below the 
top line. 

9. The system of claim 8 wherein the bottom line is a strap of webbing. 
5 10. The system of claim 1 wherein the flexible material is a mesh. 

/" 11. The system of claim 1 wherein the flexible material is plastic safety 

1 fencing. 

12. The system of claim 1 1 wherein the top line is interlaced through openings 
in the fencing. 

10 13. The system of claim 1 1 further comprising a flexible bottom line which (a) 

extends between adjacent posts at a level below the top line and (b) is interlaced 
through openings in the fencing. 

14. The system of claim 1 1 further comprising a post securement line which 
(a) wraps helically around the wall support portion of one of the posts and (b) is 

1 5 interlaced through openings in the fencing to secure the fencing to the post at 
multiple elevations. 

15. The system of claim 1 wherein the wall support portions are sheathed by a 
layer of padding material. 

16. The system of claim 1 further comprising shock absorption elements 

2 0 which allow the wall support portions to move a limited distance outwardly from the 

center of the chamber when force is applied from within the chamber. 

17. The system of claim 16 wherein each leg fastener comprises (a) a block 
having two vertically-extending channels which are shaped respectively to partially 
receive a leg and to partially receive a post, (b) a first retainer shaped to wedgingly 

2 5 secure the leg in one of the channels, 8 a second retainer shaped to wedgingly secure 

the post in the other channel, and (d) at least one spring mounted to serve as a shock 
absorption element so that the post can move a short distance relative to the leg when 
a sufficient force is applied to overcome the urging of the spring. 

18. The system of claim 1 further comprising a frame which surrounds the 

3 0 surface and is supported by the legs, the surface being provided by a sheet of fabric 

which is stretched on the frame. 
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1 9. The system of claim 1 8 wherein the posts are secured to the frame or legs 
by cable ties and resilient members are provided between the cable ties and the posts 
such that a post can move a short distance relative to the leg when a sufficient force 
is applied on the wall support portion of the post to compress the resilient member. 
5 20. The system of claim 1 8 wherein each post is secured to both the frame and 

one of the legs. 

21. The system of claim 1 wherein: 

the surface is provided by a sheet of fabric which is supported by a frame 
which surrounds the surface and is supported by the legs; and 
10 the posts are secured to the frame by cable ties. 

22. The system of claim 1 wherein the posts are secured to the legs by cable 

ties. 

23. The system of claim 1 wherein: 

the leg fasteners are pipe clamps, each pipe clamp being a hinge having two 
1 5 wings with each wing having a free end portion, the wings together defining a 

passageway between the wings, which passageway receives both a leg and a post and 
is located such that the free ends of the wings are located opposite one another when 
the leg and the post are clamped between the wings; and 

each pipe clamp further comprises at least one bolt which secures the ends of 
20 the wings together and thereby wedgingly holds a leg and a post together in the 
clamp. 

24. The system of claim 1 wherein: 

the leg fasteners are pipe clamps, each pipe clamp comprising a girdle which 
defines two passageways which receive one of the legs and one of the posts 

2 5 respectively ; and 

each pipe clamp further comprises at least one tightener operable to reduce the 
cross-sectional areas of the passageways and thereby chokingly hold the leg and the 
post together in the clamp. 

25. The system of claim 1 further comprising a plurality of cross braces, each 

3 0 cross brace having an upper end and a lower end located at an elevation below the 
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upper end, the upper and lower end of each cross-brace being connected respectively 
to the wall support portion of two adjacent posts. 

26. The system of claim 25 wherein: 
the cross braces are flexible lines; 

the upper ends of the cross braces are attached to the upper ends of the posts; 

and 

the lower ends of the cross braces are attached at the bottoms of the wall 
support portions of the posts. 

27. The system of claim 1 further comprising an end cap at the top of the 
upper end portion of each post. 

28. The system of claim 27 wherein each end cap has a shock absorbing 
element positioned so that the cap descends for a short distance when downward 
pressure is applied to the end cap. 

29. The system of claim 1 further comprising an awning which extends over 
the chamber and which is supported by at least some of the posts. 

30. The system of claim 1 further comprising a basketball backboard 
supported by at least one of the posts. 

3 1 . The system of claim 1 further comprising a divider wall which extends 
between two of the wall support portions and divides the chamber to form two 
compartments. 

32. The system of claim 1 further comprising: 

a generally vertically-extending interior post; and 
an interior post support structure which holds the interior post at a position 
inside the chamber. 

33. A trampoline enclosure system comprising: 

a trampoline having a generally horizontal rebounding surface provided by a 
sheet of stretched fabric; 

a frame on which the fabric is stretched; 

a plurality of posts, each post (a) being pivotally mounted to the frame, and (b) 
having an upper end portion, a wall support portion located above the level of the 
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surface, a lower portion located below the level of the surface, and a lower end 
portion; 

a flexible top line which extends between the upper end portions of adjacent 
posts; and 

a generally cylindrical wall made of a flexible material which is secured to the 
wall support portions of the posts and to the top line so that the wall defines a 
chamber above the rebounding surface. 

34. The system of claim 33 further comprising: 

multiple anchor points located at fixed positions relative to the frame, one of 
the anchor points being located adjacent to the lower end portion of each post; and 

a resilient member connected between the lower end portion of each post and 
an adjacent anchor point such that the resilient member urges the lower end portion 
to a fixed position and is deformable to allow the wall support portion of the post to 
move a limited distance outwardly from the center of the chamber when force is 
applied to the post from within the chamber. 

35. The system of claim 33 further comprising resilient members which 
connect the top line to the posts. 

36. The system of claim 33 wherein the top line is a rigid hoop. 

37. The system of claim 36 wherein the hoop is circular. 

38. The system of claim 33 wherein the posts are fastened to the frame by 
cable ties. 

39. The system of claim 33 wherein: 

the system further comprises multiple anchor points located below the frame 
at fixed positions relative to the frame; 

the lower end portion of each post is connected to an anchor point; 
the posts are secured to the frame by cable ties; and 

resilient members are provided between the cable ties and the posts such that a 
post can move a short distance relative to the frame when a sufficient force is applied 
on the wall support portion of the post to compress the resilient member. 

40. The system of claim 33 wherein: 





WYC:RJP:dks 4859-50357 06/18/98 



37 



EXPRESS MAIL EL139630739US 



the system further comprises multiple anchor points located below the frame 
at fixed positions relative to the frame; 

the lower end portion of each post is connected to one of the anchor points; 

at least one post is fastened to the frame by an elastic member which has an 
elongated body and which defines first and second openings defined at opposite ends 
of the body, the first opening containing the post at a location above the frame, the 
second opening containing the post at a location below the frame and the body 
extending at least partially around the frame so that the elastic member holds the post 
and the frame together and so that the post can move a short distance relative to the 
frame when a sufficient force is applied on the wall support portion of the post to 
compress the stretch the elastic member. 

41 . The system of claim 33 further comprising an end cap at the top of the 
upper end portion of each post. 

42. The system of claim 41 wherein each end cap has a shock absorbing 
element positioned so that the cap descends for a short distance when downward 
pressure is applied to the end cap. 

43. A trampoline enclosure system comprising: 

a trampoline having a generally horizontal rebounding surface provided by a 
sheet of stretched fabric; 

a frame on which the fabric is stretched; 

a plurality of posts which support the rebounding surface at an elevation above 
ground level, each post (a) being mounted to the frame, and (b) having an upper end 
portion, a wall support portion located above the level of the surface, a lower portion 
located below the level of the surface, and a lower end portion which rests on the 
ground; 

a flexible top line which extends between the upper end portions of adjacent 
posts; and 

a generally cylindrical wall made of a flexible material which is secured to the 
wall support portions of the posts and to the top line so that the wall defines a 
chamber above the rebounding surface. 
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44. The system of claim 43 further comprising an end cap at the top of the 
upper end portion of each post. 

45. The system of claim 44 wherein each end cap has a shock absorbing 
element positioned so that the cap descends for a short distance when downward 

5 pressure is applied to the end cap. 

46. A trampoline system comprising: 

a trampoline having a rebounding surface; 

a plurality of posts spaced around the rebounding surface, each post (a) 
extending generally vertically, and (b) having an upper end portion and a wall 
10 support portion located above the level of the surface; 

a generally cylindrical wall made of a flexible material; and 

a plurality of sleeves attached to the wall, the sleeves being sized and 
positioned such that when wall support portions of the posts are received in the 
sleeves, the wall defines a chamber above the rebounding surface. 
15 47. A trampoline system comprising: 

a trampoline, including a substantially horizontal frame having a rebounding 
surface coupled thereto, and plural legs positioning the frame above the ground; 

a fence support structure including plural support members; 

wherein at least one of said support members is coupled by a first removable 

2 0 fastener to a leg, and by a second removable fastener to the frame. 

48. The system of claim 47 wherein each of said first and second removable 
fasteners includes at least one U-bolt. 

49. A trampoline system comprising: 

a trampoline having a rebounding surface; 
25 a fence support structure including plural support members; 

an elongated resilient member coupling plural of said support members at 
upper portions thereof; and 

a tensioning device for changing the length of the resilient member, and thus 
the tension provided thereby. 

3 0 50. A trampoline system comprising: 

a trampoline having a rebounding surface; 
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a fence support structure including plural support members; 
an elongated resilient member coupling plural of said support members; 
wherein the elongated resilient member is relatively flat, providing an 
increased surface area to reduce cutting injuries, and tending to automatically rotate 
5 to present a flat face towards any impacting body. 

51. A trampoline system comprising: 

a trampoline having a rebounding surface; 
a fence support structure including plural support members; 
fence netting having plural openings, the netting being coupled to one of said 
10 support members by a continuous length of elastic cord that passes through plural of 
said openings. 

52. The system of claim 51 in which the elastic cord has first and second ends 
fixedly disposed relative to said support member, and the cord threads in and out 
openings of the fence netting near the associated upright, the system further including 

15 a flexible strap member helically wrapping around said support member and coupling 
the cord thereto at plural intermediate points therealong. 

53. A trampoline system comprising: 

a trampoline having a rebounding surface; 
a fence support structure including plural support members; 
2 0 fence netting coupled to the support structure and defining a chamber above 

the rebounding surface, the netting further defining a door flap permitting access to 
said chamber; and 

a lock for securing the door flap in a closed position, thereby impeding 
unauthorized access to said chamber. 
25 54. A trampoline system comprising: 

a trampoline having a rebounding surface; 

a fence including plural support members with fence netting coupled thereto, 
said support members having resilient sheaths therearound, the netting being coupled 
to each support member through said resilient sheath at plural points therealong; 
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wherein an impact by a jumper against the fence nearest to a first support 
member is absorbed, in part, by resilient sheaths on plural support members remote 
from the first. 

55. The system of claim 54 in which the netting is coupled to each sheath 
5 through an elongated strap member helically wrapped therearound, the strap 

distributing force over a larger area of the resilient sheath than a cord, thereby cutting 
less into the resilient sheath, and providing area of the sheath to absorb said impact. 

56. A trampoline system comprising: 

a circular trampoline having a rebounding surface; 
10 a safety fence including a support structure with fence netting coupled thereto, 

the support structure including plural vertical members, the fence netting defining a 
volume therein; 

the support structure further including a pair of flexible diagonal bracing 
members extending downwardly from near the top of at least one of said vertical 
15 members; 

there being an imaginary plane passing symmetrically between said diagonal 
bracing members and including said vertical member and the center of said 
rebounding surface; 

said diagonal bracing members: 
2 0 (a) permitting limited flexure of the top of said member towards said 

volume in at least certain directions not in said plane; 

(b) permitting more flexure of the top of said member towards said 
volume within said plane; and 

(c) permitting substantially no flexure of the top of said member away 

2 5 from said volume. 

57. A trampoline system comprising: 
a horizontal rebounding surface; and 

a substantially vertical rebounding surface defining a chamber above the 
horizontal rebounding surface, the vertical rebounding surface having a horizontal 

3 0 rebound factor of at least 1 0%. 
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58. The system of claim 57 in which the vertical rebounding surface has a 
rebound factor of at least 20%. 

59. The system of claim 57 in which the vertical rebounding surface has a 
rebound factor of at least 30%. 



rebound factor of at least 40%. 

61. A trampoline system comprising: 
a rebounding surface; 

a fence defining a chamber above the rebounding surface, the fence including 
1 0 plural upright poles and netting coupled thereto, each of the poles being sheathed in a 
resilient material; and 

an end cap on the top of each pole and including a sleeve downwardly 
extending over at least a top portion of the sheath, thereby preventing water from 
traveling between the outside of the pole and the inside of the sheath with attendant 
1 5 premature weathering of the sheath. 

62. A trampoline system comprising: 

a rebounding surface coupled to a surrounding frame by plural spring 
members; and 

a fence including plural vertical supports, each of the supports having shock 

2 0 absorbing padding therearound, the fence defining a chamber above the rebounding 

surface; 

wherein the fence prevents users from accidentally impacting any of the 
spring members. 

63. A trampoline system comprising: 

25 a trampoline having a rebounding surface; and 

a fence including plural support members and a wall material coupled thereto, 
the wall material defining an enclosed chamber; 

wherein tops of at least certain of said support members are independently 
movable, rather than being rigidly coupled to other support members, so that an 

3 0 impact midway up the wall material at any position therearound causes tops of 

remote support members to deflect towards said impact. 



5 



60. The system of claim 57 in which the vertical rebounding surface has a 
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64. A trampoline system comprising: 
a rebounding surface; and 
means for forming a safety fence therearound. 





CLOSURE SYSTEM FOR TRAMP 



Background of the Invention 
The present invention concerns wall structures used with trampolines to 
5 protect trampoline users and to provide new uses for trampolines. 

In the past, trampolines have been used for a variety of athletic and 
recreational purposes. However, injuries have sometimes resulted when a person 
jumping on a trampoline would land too near the boundary of the rebounding surface 
and strike the trampoline frame or fall off an elevated trampoline. 
10 To reduce such injuries, devices have been made to form a wall around the 

perimeter of a trampoline bed so that when a jumper lands too near the edge, the 
wall prevents the jumper from falling off. For the most part, these devices have 
been passive walls which do not assist a jumper, except for providing basic 
protection, and which do not add anything to the experience of using a trampoline. 
15 Thus, there is a need for a trampoline enclosure system that does more than provide 
basic, wall-like protection. 



20 protection for a trampoline jumper, but also actively responds to an impact by urging 
the jumper back toward the center of the rebounding surface of the trampoline. 

The present system has several unique structural features which make the wall 
active in response to an impact. These features also make the system easy to install 
and universally applicable to almost all types of trampolines. The construction of 

25 the present system also makes it possible to mount a variety of game accessories so 
that a jumper can use the trampoline for purposes not possible in the past. A variety 
of new games are made possihje by these constructions. 

These and other unique features of the invention will be understood with 
referenced to the following detailed description and drawings. 



Summary of the Invention 



The present invention is a wall enclosure system which not only provides 
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In the D 




Fig. 1 is an oblique view showing a trampoline apparatus including an ■ 

enclosure system according to the present invention. 

Fig. 2 is top plan view of the apparatus shown in Fig. L 

Fig. 3 is an enlarged oblique view of a leg portion of the apparatus shown in 

Fig. 1. 

Figs. 4, 4a are enlarged partial oblique views of a wall portion of the 
apparatus shown in Fig. 1. 

Fig. 5 is an enlarged partial side view of the apparatus shown in Fig. 1. 
Figs. 6, 6a are an enlarged views of an end cap shown in Fig. 5. 
Fig. 6b illustrates a door structure. 

Fig. 7, 7a are views of another trampoline apparatus including an enclosure 
system according to the present invention. 

Fig. 8 is an oblique schematic view of the apparatus shown in Fig. 7. 

Figs. 9-14 are views of various alternative constructions and accessories. 

Detailed Description 

Trampolines come in a variety of configurations and sizes. A popular 
trampoline is shown in Figs. 1-2. The illustrated trampoline has a circular frame 34 
supported by multiple U-shaped tubular legs 36. The U-shaped legs have two 
vertically-extending sections 37 connected by a horizontal section which rests on the 
ground. The upper ends of the vertical leg sections 37 are secured to the frame 34 
by welds. For ease in storage, it is convenient for die legs to be removable. This is 
made possible by providing a swage joint 38 in each vertical leg section 37. A 
plurality of spring members 39 tautly attach a sheet of sturdy fabric 40 to the frame 
34 so that the fabric provides a rebounding surface or bed. Other types of 
trampolines, having variations in structure such as individual legs secured by bolts 
or the like, will equally benefit from the present invention. 

The trampoline is augmented by an enclosure system 30 which provides a 
protective and interactive environment for the trampoline user. The system 30 
includes a plurality of posts 44 which extend vertically. Each post 44 is secured to a 
vertical section 37 of one of die legs 36. For the purpose of this disclosure, each 
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post 44 is reSRti to as having an upper end portion 46, sWall support portion 48 
located above the level of the rebounding surface 40, a lower portion 50 located 
below the surface 40, and a lower end portion 52 which extends to ground level. 
These designations refer to locations on a post 44, not to separable sections. In the 
5 illustrated embodiment, each post 44 is made in two sections and connected at a 

swage joint 54, with the two pieces secured together by a set screw. A single-piece 
post could also be used, or a post comprised of more than two pieces secured end-to- 
end with swajge fittings and set screws. A multi-piece post is easier to package and 
ship than a unitary post. 

10 Each post is connected to a leg by two leg fasteners 58, 60. As best seen in 

Fig. 3, the upper fastener 58 is an assembly having two U-boIts 64. The U-bolts 
have threaded ends 65. In use, the U-bolts are positioned to encompass the frame 
34 on opposite sides of the vertically extending portion 37 of a leg 36. Two saddle 
clamps 66 are respectively positioned above and below the frame 34. Each clamp 

1 5 66 has two openings which respectively receive one threaded end 65 of each of the 
two U-bolts. Nuts 68 are tightened onto the threaded ends 65 of the U-bolts 64 in 
order to secure the post 44 to the frame 34. To provide a degree of flexibility in the 
fasteners 58, stiff compression springs (not shown) could be provided between the 
saddle clamps 66 and nuts 68. In this arrangement, locking nuts would be used, and 

20 the nuts would not be tightened to that extent that the springs were completely 
crushed. With such springs in place, a post 44 could be moved a short distance 
away from the frame 34 when a person bounced against die post from inside the 
chamber 106. The additional movement of the pole would help cushion the impact 
on the person. 

25 A rigid, smooth-surfaced cap 82 is provided on the outside of each upper 

fastener 58 to cover all the threaded ends 65 of the U-bolts. The caps 82 protect 
persons from coming into contact with the threaded ends 65 of the U-bolts 64, which 
ends are somewhat sharp. Each cap 82 has rounded corners and is secured in place 
over die ends 65 by a cable tie (not shown) which encompasses the cap and a 

30 diameter of the frame 34 and/or leg segment 37. 
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The lo\^l^stener 60 has a single U-bolt 74 with tJ^feed ends 75. A saddle 
clamp 76 is positioned over the threaded ends and held in place by nuts 78. For 
greatest stability, the lower fastener 60 should be near the bottom of the vertical 
section 37 of the leg 36 so that the lower fastener 60 is well below the upper 
5 fastener 58. For safety, the lower fasteners should be positioned so that the 

threaded ends of the U-bolts 74 extend inwardly, toward the center of the trampoline 
bed 40. 

It is particularly helpful for the fasteners 58, 60 to be positioned so that all 
swage joints 38 are located between the upper and lower fasteners 58, 60. This 

10 arrangement will prevent the swage fittings from coming apart unintentionally, as is 
possible during energetic use of a trampoline for game playing. It is also an 
advantage of this system that it reinforces the legs of the trampoline and reduces the 
stresses on the welds between the frame 34 and legs sections 37. Although not 
preferred for general use, other fastener systems can be employed as described 

15 below. 

The wall support portion 48 of each post 44 is covered with a layer 84 of 
padding made from a resilient foam material, with or without a fabric cover. The 
padding may be a rectangular sheet wrapped around the post 44 and secured by 
fasteners or may be tubular so that there is no seam. The illustrated foam is 

20 extruded closed cell polyethylene foam. Other resilient, weather-resistant foam 

materials could also be used. As explained below, the foam material serves not only 
as cushioning for a person who impacts one of the posts 44. The foam material is 
used as a part of a system for momentarily storing energy from remote impacts, so 
that portions of foam help rebound a person toward the center of die trampoline, 

25 even when the foam is not directly impacted by the person. 

In the illustrated embodiment, an end cap 86 is provided as an upper extension 
of each post 44. The end cap^has a rounded upper portion 88, a centrally-located 
neck portion 90 which is a circumference channel extending around the axis A of the 
post 44, and a downwardly-opening collar portion 91 which is located at the base of 

30 the cap and which is of greater inside and outside diameter than the neck portion 90. 
The upper portion 88 is substantially spherical for strength. The neck portion 90 is 
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sl^^ to snugly fit over the upper end portio^^ c 



hollow and sti^PR to snugly fit over the upper end portio^W of a post 44. The 
collar portion 91 is of sufficient inside diameter to receive, protect, and aid in 
securing the top of the padding layer 84. The cap 86 is made of a shatter-proof 
plastic material which is somewhat flexible at typical ambient temperatures so that 
the cap is capable of cushioning some impact energy. 

A hook 92 is provided by an eye bolt which has a passageway 93 giving access 
to the center of the eye. In the illustrated embodiment, the hook is located on die 
end cap 86, but could be located elsewhere at or near die upper end portion 46 of the 
post 44. The eye bolt has a shank which extends through two vertically-aligned, 
registered holes through the post 44 and cap 86 at one side of the post 44. The 
threaded end of the shank is secured by a tee nut 94 which has a neck received in 
suitably-sized, registered holes through the post 44 and cap 86 at the opposite side of 
the post 44. Other forms of hook could be used at this location, and a hook could be 
secured differently, for example by one or more clevis pins extending both through a 
portion of the hook and through the post. A closed eye could also be used, but this 
would be less convenient because lines would need to be threaded through eyes 
during installation of a wall. The hook has several uses explained below. 

A generally cylindrical wall 100 of a flexible material is suspended between 
the posts 44 to define a chamber 106 above the rebounding surface 40. The 
illustrated chamber is open at die top as shown in Fig. 1. The wall 100 has top and 
bottom edges 101, 102 and is made of a light-weight plastic sheet material, such as 
extruded plastic safety fencing, which has a unitary structure with numerous mesh- 
like openings 104. Woven netting, strong fabric, or other forms of plastic mesh 
may also be used, preferably with the top and bottom edges 101, 102 being 
reinforced by a hem or other finishing. Generally, the wall material will be a 
rectangular piece having a width which is the same as the height of the wall, and a 
length which is somewhat longer than the circumference of the enclosure. The 
openings should be no more than 2 inches across, in their largest dimensions, to 
prevent small children from getting their hands stuck in the openings and so that 
there is a sufficiently uniform- surface against which balls of most any size can be 
thrown during game play. Preferably the openings will be at least 1 1/2 inched 
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across and spWm sufficiently closely that there "is good visWTlity through the wall 
100. The fencing may take many forms; the most common have patterns of 
openings that are diamond-shaped or rectangular. The most preferred for the wall 
100 is a pattern of diamond-shaped openings spaced at 1 3/4 inches node-to-node. 
The fabric of the wall 100 and the other nonmetal elements described herein are best 
made of materials which are abrasion-resistant and which are resistant to 
weathering, e.g. by exposure to UV light. Suitable materials, include 
polypropylene, nylon, high density polyethylene, and Dacron polyester. 

A support system is provided to hold the wall 100 in place. At the top, a 
flexible line 108 extends post-to-post near the top of the chamber 102. For each pair 
of adjacent posts 44, the posts are connected by a reach of the line 108. In the 
illustrated embodiment the line 108, although flexible, is only somewhat elastic. 
The line 108 thus allows the tops of the poles to move relative to one another, but 
the tops of two adjacent poles can not move away from each other to any great 
extent. The line 108 is made of a sturdy, weather-resistant material such as 1" nylon 
webbing. Nylon webbing is best suited because it has little elasticity and thus will 
not sag after it is installed. Webbing is better than rope for the line 108 since rope 
has a relatively low surface area which would tend to cut into and abrade the body of 
a person who bounced into contact with the line 108. Webbing has a relatively high 
surface area and automatically rotates so that a flat face of the webbing contacts any 
impacting body. The flat webbing face distributes resistive force over a greater 
portion of a person's body and is relatively nonabrasive. 

The illustrated top line 108 is a single continuous piece. The ends of the top 
line 108 are secured together by a buckle 1 10 so that the top line is a continuous 
loop. This is a strong construction since the buckle 1 10 is the only fitting connected 
to the line. Tension in die line 108 can adjusted by using the buckle 1 10 to vary the 
circumference of die loop. The line 108 is mounted to chokingly surround the neck 
portion 90 of each end cap 86. As shown in Figs. 4 and 5, this is accomplished by 
slipping a loop 1 16 of the line 108 through a metal ring 1 14, and then lowering the 
loop 1 16 over the top 88 of the end cap 86 to a position where the loop 1 16 seats in 
the trough of the hook 92 and extends through the neck portion 90. After the line 



lurcnu.jao.cnu vuiie u, iyy/ i> .v.p« 

A -7- 



irfl^ed on all the end caps and pulled to a d^^l 



108 is thus irMwed on all the end caps and pulled to a de^red tension, each ring 
118 maintains its loop 1 16 at a small diameter so that the loop 1 16 can not slide up 
out of the neck portion 90. The ring 1 14 is a welded steel chain link having inside 
dimensions of 1" x 3/8" and having rounded edges to minimize wear of the line 108 
and to protect trampoline users from injury. 

The wall 100 is secured to the upper line 108 along portions of the line 108 
which extends between the post 44. The wall 100 can be secured to the line 108 in a 
variety of ways. When using mesh-like plastic safety fence, which has numerous 
openings 104, it is most convenient to weave the upper line 108 through a series of 
openings 104 near the top edge 101 of the wall 100. This arrangement is shown in 
Fig. 5. With a wall 100 of plastic safety fencing material, the top line 108 is woven 
through each opening along the top edge 101. The weaving can skip a few openings 
104 opposite each of the end caps 88 to reduce stresses at points where the top line 
108 extends from die fencing to a post 44. 

A similar arrangement is used to secure the bottom edge 102 of the wall 100. 
A strap of one inch polypropylene webbing 120 extends post-to-post at an elevation 
near that of the frame 34. A reach of the webbing 120 thus extends between each 
pair of adjacent posts 44. The webbing additionally can be secured to the frame 34 
at intervals between the posts 44, by cable ties (not shown) or other fasteners, to 
prevent the wall from stretching to a position outwardly of the frame 34. 
Alternatively, the webbing 120 can be secured to the trampoline bed at the inner 
ends of the springs 39 which support the fabric 40 or could be secured to the annular 
pad (not shown) which is commonly provided over the springs. The ends of the 
webbing 120 are secured together by a buckle 121 so that the webbing 120 is a 
continuous loop.. Tension in die webbing 120 can be adjusted by using the buckle 
121 to vary the circumference of the loop. The webbing 120 is connected to die 
base of the wall 100. With a wall of plastic safety fencing, the webbing 120 is 
woven through a series of openings 104 near the bottom edge 102 of the wall 
material. At each post 44, a loop 122 of the webbing 120 extends out of the wall 
100 and is held to the post 44- by a fastener 124 such as a cable tie. The fastener 
should be mounted so that the loop 122 cannot move a substantial distance upwardly 
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along the post^^ A loop 122 should not extend from two^Enediately adjacent 
openings in fencing material, since this would stress the fabric near the post. 
Instead, some space should be allowed between the two points where the loop 122 
extends from the wall 100, so that tensioned webbing 120 does not cut into the wall 
5 100 at those points. As an alternative, the bottom edge of the fencing 100 could be 
secured directly to the frame 34 by a series of cable ties (not'shown), without use of 
webbing 120. Connectors from the frame to the bottom strap can be threaded 
through openings pierced through perimeter padding 126. 

A particularly useful feature of this invention is a securement system which 

10 holds intermediate portions of the wall 100 to the posts 44. As best seen in Fig. 5, 
an elastic cord 128, of the type sometimes referred to as a bungee cord or shock 
cord, is secured at each end so that it extends vertically along the wall support 
portion 48 of a post 44. In the illustrated embodiment, one end of the cord 128 has a 
loop received in die trough of the hook 92 near the top of the post 44 and, at its other 

15 end, has a loop connected to the lower leg fastener 58. Between its ends, the cord 
128 extends in serpentine fashion through openings 104 in the wall material so that 
loops of the cord 128 are alternately provided on the inside and the outside of the 
wall 100. Outside loops 130 of each cord are aligned with one of the posts 44. Also 
extending along the wall support portion 48 of each post 44 is a helical wrap of 

20 webbing 134. In the illustrated embodiment, this webbing is a length of one half 
inch polypropylene webbing with a loop 135 at its top end. The bottom end is 
secured to the fastener 58, while the top loop 135 is supported on the hook 92. The 
strapping 134 extends helically around the outside of the padding 84 and through 
loops 130 to hold the cord 128 against the padding 84, The strap 134 is wrapped 

25 sufficiently tightly to hold the cord 128 against the padding 84, but not so tightly that 
the padding is completely crushed. 

Because the wall material 100 is longer than the circumference of the 
enclosure, ends portions 137, 138 of the wall fabric overlap as shown in FIG. 6B. 
At the top, the end portions 137, 138 are secured by weaving of die line 108 through 

30 openings 104 at the top edge of the end portions. A horizontal row of openings at 
the tops of the two end portions 137, 138 are held with the openings in registry, and 
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the line 108 i^^aded through adjacent openings in the r^^, in serpentine fashion, 
so that the top edges of the end portions 137, 138 are in effect sewn together by the 
top line 108. At the bottom, the outer end portion 138 is secured by weaving of the 
line 120 through openings 104 at the bottom edge of the end portion. The bottom of 
5 the inner end portion 137 is not secured. A piece of 1/2" nylon webbing 139 is 

woven in serpentine fashion downwardly from the top line 108 through both the end 
portions 137, 138 to a location 140 between the top and bottom lines 108, 120. This 
webbing 139 thus sews upper regions of the end portions together. The nylon 
webbing continues down from the location 140 secured only to the inner end portion 

10 137. Thus the end portions 137, 138 are not sewn together below die location 140, 
thus providing a flap door 141 which may be bent inwardly to permit access to the 
chamber 106. A free extension 142 of the webbing 139 can extend from the bottom 
of the inner end portion 137 to be used for tying down the bottom of the door. In the 
illustrated embodiment, the extension is secured by wrapping it around the bottom 

15 line 120 at the base of the door and then tying it to a removed area of the bottom line 
120. 

The illustrated enclosure system has walls which are strong but highly 
resilient. The fabric of the wall 100 is extruded plastic safety fencing which is 
flexible, but only somewhat elastic. Elasticity is provided by other elements. In 

20 particular, the cord 128 is elastic, the padding 84 is comprised of a plastic foam 
material which compressible and elastic, and die posts 44 are flexible. 

When a person jumps from the trampoline surface 40 and hits the wall 100 of 
the enclosure, the wall moves a short distance in the direction of the force applied by 
the user and thereby absorbs energy and cushions the shock. All of the posts 44, 

25 because they are linked togedier at the top by the top line 108, flex toward the 

impacted portion of the wall panel. Cord loops 130 are stretched on those posts 44 
which are near the region of itjipact. And, those loops 130 pull and tension die 
associated strapping 134 into the padding 84 so that the padding compresses. These 
actions allow the fence 100 to flex and conform to the body of die person who 

30 impacted the fence. The conformance of the fence distributes the resistive force on 
the person's body to provide enhance cushioning. Also, because of this arrangement 
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of elements, a 




n of the impact energy is stored in the 




d posts 44, in the 



5 



10 



15 



20 



25 



elongated cords 130, and in the crushed padding 84. This stored energy is promptly 
released as a force which urges the impacted portion of the wall back towards the 
center of the chamber 106, pushing the trampoline user with it. 

To provide elasticity in this system, the posts 44 should not be rigid. The 
posts should be sufficiently strong that impacts by trampoline users will not 
permanently bend the poles. But, the posts 44 should be able to flex to some extent 
when a trampoline user impacts the wall 100. For ease of construction and low cost, 
the illustrated posts 44 are made of tubular steel. Other materials, such as pvc 
plastic, fiberglass and carbon fiber, can be used if they have appropriate strength and 
flexibility characteristics. As mentioned above, the strapping 134 should not be 
applied so tightly that it completely crushes the padding 84. And, the padding 84 
should be made using a resilient foam. It is a further advantage of this securement 
system that die elasticity of the loops 130 helps to prevent die wall fabric from 
ripping. 

As most clearly seen in Fig. 7, it is useful to provide cross-bracing straps 144 
to limit the movement of adjacent posts toward or away from another. A preferred 
cross-bracing material is substantially inelastic nylon webbing; plastic or metal cable 
could also be used. The cross-bracing extends, in pairs of crossing reaches, from 
positions near the upper end portions 46 of two adjacent posts 44 to positions which 
are near the elevation of the frame 34, so that an X-shaped pair of straps extend 
between each pair of adjacent posts 44. The cross-bracing for a pair of adjacent 
posts 44 can be provided by a single length of strapping which extends in a partial 
figure-eight pattern among four rings including a top ring 148 and a bottom 149 on 
each post. The two ends of the strap 144 are secured by a buckle 152. 

It is possible to tune the flexibility of various elements of the enclosure 
system. This can be done by adding or removing one or more sections of flexible 
cord, or other type of spring, to a run of inelastic strapping. For example, tension 
springs, such as shock cord segments, could be added to the line 108, the strap 120, 
the strapping 134, and/or the cross bracing 144. The addition of a short section of 
flexible cord imparts a small amount of elasticity to such members. For greatest 
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adjustability, s^^a member can be constructed from a ser^Pof short runs of 
inelastic webbing, instead of from one continuous run. A tension spring element, 
such as a shock cord section, can be included in each short run as desired to tune 
flexibility. 

5 The embodiment shown in Figs. 7 and 8 is similar to the embodiment shown 

in Figs. 1-6, except that the enclosure system has fewer posts* 44. Instead of being 
mounted on every vertical trampoline leg section 37, one post 44 is mounted on 
every other vertical leg section 37. This illustrates that the number of posts 44 and 
where they are mounted will depend on the size of the trampoline and the number of 
10 its legs, and the preferences of the trampoline owner. But, using the same basic set 
of parts, an enclosure kit can be assembled for trampolines of almost every size and 
shape. 
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... 

A varietur new games have been developed to mak^ise of the features of 
the enclosure system of the present invention. These games in some instances 
employ accessories to the basic enclosure system, as described below. 

Tramp Chase. Players start in diagonal quadrants. At least two cords are 
5 stretched across a court, and hoops or other obstacles may be attached to them. 
Someone says go, and the players race around in the same direction, either over or 
under each of the cords, which the players have determined. Player wins by 
catching to and tagging his opponent. 

Tramp Ball. Players are on either side of the net stretched across the court. 
10 Net is placed higher for more challenge. Ball is soft Nerf-type about the same size 
as a soccer ball. Players throw or hit it over the net. If opponent misses the ball and 
hits the back most panel of the court a point is scored. Opponent has one bounce of 
his ball on the trampoline or less to catch ball and throw or hit it back to the other 
side. 

1 5 Tramp Shot. Two bungee cords stretched across die court, one high and one 

low, suspend a target. The target consists of three disks which may rotate. A small, 
soft, bouncy Nerf-type ball about 4 inches minimum is used. Players may move 
anywhere in the court. A player serves by hitting the ball at the target, if it misses, 
the opponent gets a point and the serve. 

20 Tramp Back. Players start anywhere in the court. Target is a large (3 1 

diameter) plastic disk mounted securely against one pole. Ball is small, soft, and 
bouncy but lightweight, pneumatic-type plastic ball, about 4 inches in diameter. 
Players may move around in the court. One serve is by hitting or throwing the ball 
against die target. Opponent has one bounce of the ball against the trampoline to 

25 catch the ball, and may only take one step before throwing the ball back at the target. 

Tramp Scotch. Many cords are cris-crossed across the court at the same or 
varying heights. Players must jump over one square to another in a player- 
determined sequence. For more challenge, players may not touch any of the cords 
when making the jumps. 

30 Tramp Pass. Two circular targets (3' in diameter) are securely attached to 

opposing poles in the court. Each is covered widi Velcro covered the hook side of 
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Velcro fastenei^K small, soft, medium-weight ball is coveW with Velcro loop 
fastener. A cord along the surface of the tramp separates the two players. Players 
throw the ball at the opponent's target. The opponent tries to block or catch the ball. 
A point is scored if the ball sticks to the target. Once the opponent has the ball, he 
5 can throw the ball at the other target. For more challenge use more balls. 

Tramp Tag. Three to eight balls of varying or equal size and bounciness are 
used. Players bounce about the court in any direction. They start with 10 balls 
losing one each time a ball touches them. The last player left with a ball wins. 
Once a player is out he leaves the court. For more challenge, use elastic cords 
1 0 stretched across the court obstacles. 

Tramp Basket. A cord is stretched across the court at below waist height. A 
small basket with a net is securely attached to one pole. A soft, bouncy Nerf-type 
ball that can easily pass through the net is used. Players either take turns a 
predetermined number of times and the one with the most baskets wins or a half- 
1 5 court game can be played. In the half-court game, the player on offense shoots 
behind the cord. The player on defense may not goal tend. 

Tether Tramp I. The ball is suspended from above the court by a bungee 
cord. A cord also extends from the top cord down to a cord across the bottom. The 
bail is a medium-sized, bouncy, light-weight, plastic ball. Each player is in one-half 
20 of the court as marked by the lower cord, and remains there the entire game. A 
player wins by hitting the ball until it wraps tightly and completely around the 
vertical cord suspended in die center of the court. 

Tramp Duel. Two nets are securely attached to poles located across from one 
another. One cord runs across the court at below waist-height, dividing the court 
25 into two halves, with the nets at the back of each. The ball is medium-sized and 
soft. Each player remains in his half during the entire game. Points are scored 
when a player makes a basket. 4 The defender may block a shot, but may not goal- 
tend. 

High Tramp. A cord is stretched across the net, starting out at waist height. 
30 Just like the High Jump, each player attempts to jump over the cord from one side to 
the other, witiiout touching the cord. Each player gets three attempts to jump each 
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height. If both^^teed, the cord is raised. The player to iME the greatest height 
wins. 

Tether Tramp II. Similarly to Tether Tramp I, the ball is attached to a cord 
which is suspended from an overhead cord. The object is to throw the ball around 
5 the horizontal cord. Each player tries to wrap up the ball in opposite directions. 

Tramp Touch. A cord is stretched across the court. From it, balls are hung 
at graduated heights. This allows small children the challenge of jumping up and 
hitting them at progressively greater heights. They can see if they really did touch 
or not because the ball will be swinging. For greater challenge with larger kids, 
10 hang the balls from the upper part of the TrampBrella poles. 

Tramp Throw. Cords are stretched in a grid across the top of the court. 
Game is played by jumping up through a certain square and throwing the ball down 
through another specific square. 

Tramp Slide Each player attempts to slide one of two soft "buoys" across to 
15 the other side of the net. If it hits the other side without the opponent blocking it, the 
player scores a point. For additional challenge, a cord separating die two buoys for 
both players can be added. This requires the players to jump over the cord to get 
between the two buoys. 

Tramp Hook. Each player has a different colored set of "hooks. " The grid at 
20 the top of the court is divided into different sections, and they score by putting their 
hooks in their color-coded spot for each section. Each player is in a separate 
section, and they rotate when one completes his section. 

Tramp Jump. An ordinary garden hose is attached to a water-pressure driven 
motor suspended in the center of the court. Attached to the motor is a soft rubber 
25 foam rod with a soft-weight at one end. The motor turns the foam rod around the 
court, and the exiting water splashes around the court. Players avoid the foam rod 
by jumping or ducking. Its height may be varied. 

Speed Ball. Two players have two different colored sets of balls, and a 
matching colored basket. They race to grab balls of their color (only one may be 
30 carried at a time) out of the center basket and put it into their own. Variations can 



, , nter basket, or with players stealing or bWcking each others 

balls. 

Jam Ball (one or two players). The enclosure is equipped with two opposed 

basket ball goals mounted, for example, as shown in FIG. . A center line is 

provided on the trampoline surface at a distance one half way between the goals. A 
lightweight pneumatic ball is used. Each player defends one goal and shoots for the 
other. A player with the ball may dribble as in basket ball. To shoot, a player must 
bounce the ball off the trampoline surface, jump up and catch the bounced ball in 
midair, and then shoot the ball at the goal before either the player or the ball lands on 
the surface. To score a point, the player must start the jump from the side of the 
centerline that is opposite die target goal. For a higher scoring game, it can be 
established that a player gets an additional bounce, before shooting, after gaining 
possession of the ball. Goal tending is not permitted. Rebounding determines 
control of the ball as in basketball. 
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Having h 



described preferred embodiments of thWK'ention, it is 



anticipated that suitable modifications and additions may be made thereto within the 
scope of the invention. 

For example, there are alternative methods for securing the top line 108 to the 
posts 44. As shown in FIG. 8, the line 108 can be wrapped around the neck 90 
which will keep the line in place without use of a ring. 

The attachment of the wall to the posts could be different. Although not 
preferred, the wall fabric could be attached to the posts with cable ties. Or, as 
shown in FIG. 9, the wall could be secured directly to the wall with a helical wrap, 
without an intermediate cord such as bungee cord 128. 

Suitable wall-support posts could be mounted so that they extend upwardly 
from a trampoline frame, and do not extend to the ground. A bracket for this 
purpose is shown in FIG. 10. With this system, a trampoline support leg is received 
in the downwardly-facing opening the trampoline frame is received in the 

horizontally-facing openings , , and the wall support post is received in the 

upwardly-facing opening . The bracket can be designed to receive free ends of 

four separate tubing members as illustrated. Or, a passage way could be provided 
through the bracket, horizontally and/or vertically, so that the bracket could be 
secured at a location between the free ends of a tube. For example, if the bracket 
has a vertical passageway, a single tube could extend through the passageway and, if 
the tube is sufficiently long, be used for both the trampoline leg and the wall support 
post. Likewise, if diere is a horizontal passageway, the bracket could be secured to 
a frame segment at a location between the ends of the segment. The bracket shown 
in FIG. 10 is made of two sheet metal members which bolt together to sandwich tube 
members therebetween. Other suitable brackets, as shown in FIGs, 1 1-12, are a 
metal cross connecters of the type used in plumbing joints. 

An activity computer coyld be provided to process data acquired from sensors, 
of the type shown in FIGS. 13-14, attached to the trampoline and enclosure system. 
The computer could be linked to a keypad or other user input device. Such a 
computer would use the inputted information, such as time intervals between 
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bounces and ndjfe: of bounces, to record and calculate in^^Ltion of use to the 

user, such as calories consumed by the user, game scores, and the like. 
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Background of the Invention 

The present invention concerns wall structures used with trampolines to 
protect trampoline users and to provide new uses for trampolines. 

In the past, trampolines have been used for a variety of athletic and 
recreational purposes. However, injuries have sometimes resulted when a person 
jumping on a trampoline would land too near the boundary of the rebounding surface 
and strike the trampoline frame or fall off an elevated trampoline. 

To reduce such injuries, devices have been made to form a wall around the 
perimeter of a trampoline bed so that when a jumper lands too near the edge, die 
wall prevents the jumper from falling off. For the most part, these devices have 
been passive walls which do not assist a jumper, except for providing basic 
protection, and which do not add anything to the experience of using a trampoline. 
Thus, there is a need for a trampoline enclosure system that does more than provide 
basic, wall-like protection. 

Summary of the fnvenrion 

The present invention is a wall enclosure system which not only provides 
protection for a trampoline jumper, but also actively responds to an impact by urging 
the jumper back toward the center of the rebounding surface of the trampoline. 

The present system has several unique structural features which make the wall 
active in response to an impact. These features also make the system easy to install 
and universally applicable to almost all types of trampolines. The construction of 
the present system also makes it possible to mount a variety of game accessories so 
that a jumper can use the trampoline for purposes not possible in the past. A variety 
of new games are made possible by these constructions. 

These and other unique features of the invention will be understood with 
referenced to the following detailed description and drawings. 
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Fig. 1 is an oblique view showing a trampoline apparatus including an 
enclosure system according to the present invention. 

Fig. 2 is top plan view of the apparatus shown in Fig. 1. 

Fig. 3 is an enlarged oblique view of a leg portion of the apparatus shown in 
Fig. L 

Figs. 4, 4a are enlarged partial .oblique views of a wall portion of the 
apparatus shown in Fig. L 

Fig. 5 is an enlarged partial side view of the apparatus shown in Fig. 1. 
Figs. 6, 6a are an enlarged views of an end cap shown in Fig. 5. 
Fig. 6b illustrates a door structure. 

Fig. 7, 7a are views of another trampoline apparatus including an enclosure 
system according to the present invention. 

Fig. 8 is an oblique schematic view of the apparatus shown in Fig. 7. 

Figs. 9-14 are views of various alternative constructions and accessories. 

Detailed Descrip tion 

Trampolines come in a variety of configurations and sizes. A popular 
trampoline is shown in Figs. 1-2. The illustrated trampoline has a circular frame 34 
supported by multiple U-shaped tubular legs 36. The U-shaped legs have two 
vertically-extending sections 37 connected by a horizontal section which rests on the 
ground. The upper ends of the vertical leg sections 37 are secured to the frame 34 
by welds. For ease in storage, it is convenient for the legs to be removable. This is 
made possible by providing a swage joint 38 in each vertical leg section 37. A 
plurality of spring members 39 tautly attach a sheet of sturdy fabric 40 to the frame 
34 so that the fabric provides a rebounding surface or bed. Other types of 
trampolines, having variations in structure such as individual legs secured by bolts 
or the like, will equally benefit from the present invention. 

The trampoline is augmented by an enclosure system 30 which provides a 
protective and interactive environment for the trampoline user. The system 30 
includes a plurality of posts 44 which extend vertically. Each post 44 is secured to a 
vertical section 37 of one of the legs 36. For the purpose of this disclosure, each 



post 44 is r 




d to as having an upper end portion 




I support portion 48 



located above the level of the rebounding surface 40, a lower portion 50 located 
below the surface 40, and a lower end portion 52 which extends to ground level. 
These designations refer to locations on a post 44, not to separable sections. In the 



post could also be used, or a post comprised of more than two pieces secured end-to- 
end with swage fittings and set screws. A multi-piece post is easier to package and 
ship than a unitary post. 

Each post is connected to a leg by two leg fasteners 58, 60. As best seen in 
Fig. 3, the upper fastener 58 is an assembly having two U-bolts 64. The U-bolts 
have threaded ends 65. In use, the U-bolts are positioned to encompass the frame 
34 on opposite sides of the vertically extending portion 37 of a leg 36. Two saddle 
clamps 66 are respectively positioned above and below the frame 34. Each clamp 
66 has two openings which respectively receive one threaded end 65 of each of the 
two U-bolts. Nuts 68 are tightened onto the threaded ends 65 of the U-bolts 64 in 
order to secure the post 44 to the frame 34. To provide a degree of flexibility in the 
fasteners 58, stiff compression springs (not shown) couid be provided between the 
saddle clamps 66 and nuts 68. In this arrangement, locking nuts would be used, and 
the nuts would not be tightened to that extent diat the springs were completely 
crushed. With such springs in place, a post 44 could be moved a short distance 
away from the frame 34 when a person bounced against the post from inside the 
chamber 106. The additional movement of the pole would help cushion the impact 
on the person. 

A rigid, smooth-surfaced cap 82 is provided on the outside of each upper 
fastener 58 to cover all the threaded ends 65 of the U-bolts. The caps 82 protect 
persons from coming into contact with die threaded ends 65 of the U-bolts 64, which 



ends are somewhat sharp. Each cap 82 has rounded corners and is secured in place 
over the ends 65 by a cable tie (not shown) which encompasses die cap and a 
diameter of the frame 34 and/or leg segment 37. 



illustrated embodiment, each post 44 is made in two sections and connected at a 
swage joint 54, with the two pieces secured together by a set screw. A single-piece 



Thel^ fastener 60 has a single U-boit 74 with ijLied ends 75. A saddle 
clamp 76 is positioned over the threaded ends and held in place by nuts 78. For 
greatest stability, the lower fastener 60 should be near the bottom of the vertical 
section 37 of the leg 36 so that the lower fastener 60 is well below the upper 
5 fastener 58. For safety, the lower fasteners should be positioned so that the 

threaded ends of the U-bolts 74 extend inwardly, toward the center of the trampoline 
bed 40. 

It is particularly helpful for the fasteners 58, 60 to be positioned so that all 
swage joints 38 are located between the upper and lower fasteners 58, 60. This 

10 arrangement will prevent the swage fittings from coming apart unintentionally, as is 
possible during energetic use of a trampoline for game playing. It is also an 
advantage of this system that it reinforces the legs of the trampoline and reduces the 
stresses on the welds between the frame 34 and legs sections 37. Although not 
preferred for general use, other fastener systems can be employed as described 

15 below. 

The wall support portion 48 of each post 44 is covered with a layer 84 of 
padding made from a resilient foam material, with or without a fabric cover. The 
padding may be a rectangular sheet wrapped around the post 44 and secured by 
fasteners or may be tubular so that there is no seam. The illustrated foam is 

20 extruded closed cell polyethylene foam. Other resilient, weather-resistant foam 

materials could also be used. As explained below, the foam material serves not only 
as cushioning for a person who impacts one of the posts 44. The foam material is 
used as a part of a system for momentarily storing energy from remote impacts, so 
that portions of foam help rebound a person toward the center of the trampoline, 

25 even when the foam is not directly impacted by the person. 

In the illustrated embodiment, an end cap 86 is provided as an upper extension 
of each post 44, The end cap has a rounded upper portion 88, a centrally-located 
neck portion 90 which is a circumference channel extending around the axis A of the 
post 44, and a downwardly-opening collar portion 91 which is located at the base of 

30 the cap and which is of greater inside and outside diameter than the neck portion 90. 
The upper portion 88 is substantially spherical for strength. The neck portion 90 is 



hollow and s^Jd to snugly fit over the upper end portiol^rof a post 44. The 
collar portion 91 is of sufficient inside diameter to receive, protect, and aid in 
securing the top of the padding layer 84. The cap 86 is made of a shatter-proof 
plastic material which is somewhat flexible at typical ambient temperatures so that 
the cap is capable of cushioning some impact energy. 

A hook 92 is provided by an eye bolt which has a passageway 93 giving access 
to the center of the eye. In the illustrated embodiment, the hook is located on the 
end cap 86, but could be located elsewhere at or near the upper end portion 46 of the 
post 44. The eye bolt has a shank which extends through two vertically-aligned, 
registered holes through the post 44 and cap 86 at one side of the post 44. The 
threaded end of the shank is secured by a tee nut 94 which has a neck received in 
suitably-sized, registered holes through the post 44 and cap 86 at the opposite side of 
the post 44. Other forms of hook could be used at this location, and a hook could be 
secured differently, for example by one or more clevis pins extending both through a 
portion of the hook and through the post. A closed eye could also be used, but this 
would be less convenient because lines would need to be threaded through eyes 
during installation of a wall. The hook has several uses explained below. 

A generally cylindrical wall 100 of a flexible material is suspended between 
the posts 44 to define a chamber 106 above the rebounding surface 40. The 
illustrated chamber is open at the top as shown in Fig. 1. The wall 100 has top and 
bottom edges 101, 102 and is made of a light-weight plastic sheet material, such as 
extruded plastic safety fencing, which has a unitary structure with numerous mesh- 
like openings 104. Woven netting, strong fabric, or other forms of plastic mesh 
may also be used, preferably with the top and bottom edges 101, 102 being 
reinforced by a hem or other finishing. Generally, the wall material will be a 
rectangular piece having a width which is the same as the height of the wall, and a 
length which is somewhat longer than die circumference of the enclosure. The 
openings should be no more than 2 inches across, in their largest dimensions, to 
prevent small children from getting their hands stuck in the openings and so that 
there is a sufficiently uniform- surface against which balls of most any size can be 
thrown during game play. Preferably the openings will be at least 1 1/2 inched 



across and 4|^d sufficiendy closely that there "is good utility through the wall 
100. The fencing may take many forms; the most common have patterns of 
openings that are diamond-shaped or rectangular. The most preferred for the wall 
100 is a pattern of diamond-shaped openings spaced at 1 3/4 inches node-to-node. 
The fabric of the wall 100 and the other nonmetal elements described herein are best 
made of materials which are abrasion-resistant and which are resistant to 
weathering, e.g. by exposure to UV light. Suitable materials, include 
-polypropylene, nylon, high density polyethylene, and Dacron polyester. 

A support system is provided to hold the wall 100 in place. At the top, a 
flexible line 108 extends post-to-post near the top of the chamber 102. For each pair 
of adjacent posts 44, the posts are connected by a reach of the line 108. In the 
illustrated embodiment the line 108, although flexible, is only somewhat elastic. 
The line 108 thus allows the tops of the poles to move relative to one another, but 
the tops of two adjacent poles can not move away from each other to any great 
extent. The line 108 is made of a sturdy, weather-resistant material such as 1" nylon 
webbing. Nylon webbing is best suited because it has litde elasticity and thus will 
not sag after it is installed. Webbing is better than rope for the line 108 since rope 
has a relatively low surface area which would tend to cut into and abrade the body of 
a person who bounced into contact with the line 108. Webbing has a relatively high 
surface area and automatically rotates so that a flat face of the webbing contacts any 
impacting body. The flat webbing face distributes resistive force over a greater 
portion of a person's body and is relatively nonabrasive. 

The illustrated top line 108 is a single continuous piece. The ends of the top 
line 108 are secured together by a buckle 1 10 so that the top line is a continuous 
loop. This is a strong construction since the buckle 1 10 is the only fitting connected 
to the line. Tension in the line 108 can adjusted by using the buckle 1 10 to vary the 
circumference of die loop. The line 108 is mounted to chokingly surround the neck 
portion 90 of each end cap 86. As shown in Figs. 4 and 5, this is accomplished by 
slipping a loop 1 16 of the line 108 through a metal ring 1 14, and then lowering the 
loop 1 16 over the top 88 of the end cap 86 to a position where the loop 1 16 seats in 
the trough of the hook 92 and extends through the neck portion 90. After the line 



108 is thus ^^lled on all the end caps and pulled to a c^B^d tension, each ring 
1 18 maintains its loop 1 16 at a small diameter so that the loop 116 can not slide up 
out of the neck portion 90. The ring 1 14 is a welded steel chain link having inside 
dimensions of 1 " x 3/8" and having rounded edges to minimize wear of the line 108 
and to protect trampoline users from injury. 

The wall 100 is secured to the upper line 108 along portions of the line 108 
which extends between the post 44. The wall 100 can be secured to the line 108 in a 
variety of ways. When using mesh-like plastic safety fence, which has numerous 
openings 104, it is most convenient to weave the upper line 108 through a series of 
openings 104 near the top edge 101 of the wall 100. This arrangement is shown in 
Fig. 5. With a wall 100 of plastic safety fencing material, the top line 108 is woven 
through each opening along the top edge 101. The weaving can skip a few openings 
104 opposite each of the end caps 88 to reduce stresses at points where the top line 
108 extends from the fencing to a post 44. 

A similar arrangement is used to secure the bottom edge 102 of the wall 100. 
A strap of one inch polypropylene webbing 120 extends post-to-post at an elevation 
near that of the frame 34. A reach of the webbing 120 thus extends between each 
pair of adjacent posts 44. The webbing additionally can be secured to die frame 34 
at intervals between the posts 44, by cable ties (not shown) or other fasteners, to 
prevent the wall from stretching to a position outwardly of the frame 34. 
Alternatively, the webbing 120 can be secured to the trampoline bed at the inner 
ends of the springs 39 which support the fabric 40 or could be secured to the annular 
pad (not shown) which is commonly provided over the springs. The ends of the 
webbing 120 are secured together by a buckle 121 so that the webbing 120 is a 
continuous loop.. Tension in die webbing 120 can be adjusted by using the buckle 
121 to vary the circumference of the loop. The webbing 120 is connected to the 
base of the wall 100. With a wall of plastic safety fencing, the webbing 120 is 
woven through a series of openings 104 near the bottom edge 102 of the wall 
material. At each post 44, a loop 122 of the webbing 120 extends out of the wall 
100 and is held to the post 44 by a fastener 124 such as a cable tie. The fastener 
should be mounted so that the loop 122 cannot move a substantial distance upwardly 



along the po^p. A loop 122 should not extend from tvUftmediately adjacent 
openings in fencing material, since this would stress the fabric near the post. 
Instead, some space should be allowed between the two points where the loop 122 
extends from the wall 100, so that tensioned webbing 120 does not cut into the wall 
100 at those points. As an alternative, the bottom edge of the fencing 100 could be 
secured directly to the frame 34 by a series of cable ties (not shown), without use of 
webbing 120. Connectors from the frame to the bottom strap can be threaded 
through openings pierced through perimeter padding 126. 

A particularly useful feature of this invention is a securement system which 
holds intermediate portions of the wall 100 to the posts 44. As best seen in Fig. 5, 
an elastic cord 128, of the type sometimes referred to as a bungee cord or shock 
cord, is secured at each end so that it extends vertically along the wall support 
portion 48 of a post 44. In the illustrated embodiment, one end of the cord 128 has a 
loop received in the trough of the hook 92 near the top of the post 44 and, at its other 
end, has a loop connected to the lower leg fastener 58. Between its ends, the cord 
128 extends in serpentine fashion through openings 104 in the wall material so that 
loops of the cord 128 are alternately provided on the inside and the outside of the 
wall 100. Outside loops 130 of each cord are aligned with one of the posts 44. Also 
extending along the wall support portion 48 of each post 44 is a helical wrap of 
webbing 134. In the illustrated embodiment, this webbing is a length of one half 
inch polypropylene webbing with a loop 135 at its top end. The bottom end is 
secured to the fastener 58, while the top loop 135 is supported on the hook 92. The 
strapping 134 extends helically around the outside of the padding 84 and through 
loops 130 to hold the cord 128 against the padding 84. The strap 134 is wrapped 
sufficiently tightly to hold the cord 128 against the padding 84, but not so tightly that 
the padding is completely crushed. 

Because the wall material 100 is longer than the circumference of the 

*- 

enclosure, ends portions 137, 138 of the wall fabric overlap as shown in FIG. 6B. 
At the top, the end portions 137, 138 are secured by weaving of the line 108 through 
openings 104 at the top edge of the end portions. A horizontal row of openings at 
the tops of the two end portions 137, 138 are held with the openings in registry, and 



the line 108 ^^*eaded through adjacent openings in the^^, in serpentine fashion, 
so that the top edges of the end portions 137, 138 are in effect sewn together by the 
top line 108. At the bottom, the outer end portion 138 is secured by weaving of the 
line 120 through openings 104 at the bottom edge of the end portion. The bottom of 
the inner end portion 137 is not secured-. A piece of 1/2" nylon webbing 139 is 
woven in serpentine fashion downwardly from the top line 108 through both the end 
portions 137, 138 to a location 140 between the top and bottom lines 108, 120. This 
webbing 139 thus sews upper regions of the end portions together. The nylon 
webbing continues down from the location 140 secured only to die inner end portion 
137. Thus the end portions 137, 138 are not sewn together below the location 140, 
thus providing a flap door 141 which may be bent inwardly to permit access to the 
chamber 106. A free extension 142 of the webbing 139 can extend from the bottom 
of the inner end portion 137 to be used for lying down the bottom of die door. In the 
illustrated embodiment, the extension is secured by wrapping it around the bottom 
line 120 at the base of the door and then tying it to a removed area of the bottom line 
120. 

The illustrated enclosure system has walls which are strong but highly 
resilient. The fabric of the wall 100 is extruded plastic safety fencing which is 
flexible, but only somewhat elastic. Elasticity is provided by other elements. In 
particular, the cord 128 is elastic, the padding 84 is comprised of a plastic foam 
material which compressible and elastic, and the posts 44 are flexible. 

When a person jumps from the trampoline surface 40 and hits the wall 100 of 
the enclosure, the wall moves a short distance in the direction of the force applied by 
the user and tiiereby absorbs energy and cushions the shock. All of the posts 44, 
because they are linked together at the top by the top line 108, flex toward the 
impacted portion of the wall panel. Cord loops 130 are stretched on those posts 44 
which are near the region of impact. And, those loops 130 pull and tension the 
associated strapping 134 into the padding 84 so that the padding compresses. These 
actions allow the fence 100 to flex and conform to the body of the person who 
impacted the fence. The conformance of the fence distributes the resistive force on 
the person's body to provide enhance cushioning. Also, because of this arrangement 



of elements, ^^tion of the impact energy is stored in thlj^eed posts 44, in the 
elongated cords 130, and in the crushed padding 84. This stored energy is promptly 
released as a force which urges the impacted portion of the wall back towards the 
center of the chamber 106, pushing the trampoline user with it. 

To provide elasticity in this system, the posts 44 should not be rigid. The 
posts should be sufficiently strong that impacts by trampoline "users will not 
permanently bend the poles. But, the posts 44 should be able to flex to some extent 
when a trampoline user impacts the wall 100. For ease of construction and low cost, 
the illustrated posts 44 are made of tubular steel. Other materials, such as pvc 
plastic, fiberglass and carbon fiber, can be used if they have appropriate strength and 
flexibility characteristics. As mentioned above, the strapping 134 should not be 
applied so tightly that it completely crushes the padding 84. And, the padding 84 
should be made using a resilient foam. It is a further advantage of this securement 
system that the elasticity of the loops 130 helps to prevent the wall fabric from 
ripping. 

As most clearly seen in Fig. 7, it is useful to provide cross-bracing straps 144 
to limit the movement of adjacent posts toward or away from another. A preferred 
cross-bracing material is substantially inelastic nylon webbing; plastic or metal cable 
could also be used. The cross-bracing extends, in pairs of crossing reaches, from 
positions near the upper end portions 46 of two adjacent posts 44 to positions which 
are near the elevation of the frame 34, so that an X-shaped pair of straps extend 
between each pair of adjacent posts 44. The cross-bracing for a pair of adjacent 
posts 44 can be provided by a single length of strapping which extends in a partial 
figure-eight pattern among four rings including a top ring 148 and a bottom 149 on 
each post. The two ends of the strap 144 are secured by a buckle 152. 

It is possible to tune the flexibility of various elements of the enclosure 
system. This can be done by adding or removing one or more sections of flexible 
cord, or other type of spring, to a run of inelastic strapping. For example, tension 
springs, such as shock cord segments, could be added to the line 108, the strap 120, 
the strapping 134, and/or the cross bracing 144. The addition of a short section of 
flexible cord imparts a small amount of elasticity to such members. For greatest 
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adjustability,^^ a member can be constructed torn a se^rof short runs of 
inelastic webbing, instead of from one continuous run. A tension spring element, 
such as a shock cord section, can be included in each short run as desired to tune 
flexibility. 

5 The embodiment shown in Figs. 7 and 8 is similar to the embodiment shown 

in Figs. 1-6, except that the enclosure system has fewer posts* 44. Instead of being 
mounted on every vertical trampoline leg section 37, one post 44 is mounted on 
every other vertical leg section 37. This illustrates that the number of posts 44 and 
where they are mounted will depend on the size of the trampoline and the number of 
10 its legs, and the preferences of the trampoline owner. But, using the same basic set 
of parts, an enclosure kit can be assembled for trampolines of almost every size and 
shape. 
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A varietur new games have been developed to mak^se of the features of 
the enclosure system of the present invention. These games in some instances 
employ accessories to the basic enclosure system, as described below. 

Tramp Chase. Players start in diagonal quadrants. At least two cords are 
stretched across a court, and hoops or other obstacles may be attached to them. 
Someone says go, and the players race around in the same direction, either over or 
under each of the cords, which the players have determined. Player wins by 
catching to and tagging his opponent. 

Tramp Ball. Players are on either side of the net stretched across the court. 
Net is placed higher for more challenge. Ball is soft Nerf-type about the same size 
as a soccer ball. Players throw or hit it over the net. If opponent misses the ball and 
hits the back most panel of the court a point is scored. Opponent has one bounce of 
his ball on the trampoline or less to catch ball and throw or hit it back to the other 
side. 

Tramp Shot. Two bungee cords stretched across die court, one high and one 
low, suspend a target. The target consists of three disks which may rotate. A small, 
soft, bouncy Nerf-type ball about 4 inches minimum is used. Players may move 
anywhere in the court. A player serves by hitting the ball at die target, if it misses, 
the opponent gets a point and the serve. 

Tramp Back. Players start anywhere in the court. Target is a large (3* 
diameter) plastic disk mounted securely against one pole. Ball is small, soft, and 
bouncy but lightweight, pneumatic-type plastic bail, about 4 inches in diameter. 
Players may move around in the court. One serve is by hitting or throwing the ball 
against the target. Opponent has one bounce of the ball against the trampoline to 
catch the ball, and may only take one step before throwing the ball back at the target. 

Tramp Scotch. Many cords are cris-crossed across the court at the same or 
varying heights. Players must jump over one square to another in a player- 
determined sequence. For more challenge, players may not touch any of the cords 
when making the jumps. 

Tramp Pass. Two circular targets (3' in diameter) are securely attached to 
opposing poles in the court. Each is covered with Velcro covered the hook side of 
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Velcro fasteS^P A small, soft, medium-weight ball is co^fel with Velcro loop 
fastener. A cord along the surface of the tramp separates the two players. Players 
throw the ball at the opponent's target. The opponent tries to block or catch the ball. 
A point is scored if the ball sticks to the target. Once the opponent has the ball, he 
can throw the ball at the other target. For more challenge use more balls. 

Tramp Tag. Three to eight balls of varying or equal size and bounciness are 
used. Players bounce about the court in any direction. They start with 10 balls 
losing one each time a ball touches them. The last player left with a ball wins. 
Once a player is out he leaves the court. For more challenge,' use elastic cords 
stretched across the court obstacles. 

Tramp Basket, A cord is stretched across the court at below waist height. A 
small basket with a net is securely attached to one pole. A soft, bouncy Nerf-type 
ball that can easily pass dirough the net is used. PJayers either take turns a 
predetermined number of times and the one with the most baskets wins or a half- 
court game can be played. In the half-court game, the player on offense shoots 
behind the cord. The player on defense may not goal tend. 

Tether Tramp I. The ball is suspended from above the court by a bungee 
cord. A cord also extends from the top cord down to a cord across the bottom. The 
ball is a medium-sized, bouncy, light-weight, plastic ball. Each player is in one-half 
of the court as marked by the lower cord, and remains there the entire game. A 
player wins by hitting die ball until it wraps tightly and completely around the 
vertical cord suspended in the center of the court. 

Tramp Duel. Two nets are securely attached to poles located across from one 
another. One cord runs across the court at below waist-height, dividing the court 
into two halves, with the nets at the back of each. The ball is medium-sized and 
soft. Each player remains in his half during the entire game. Points are scored 
when a player makes a basket. The defender may block a shot, but may not goal- 
tend. 

High Tramp. A cord is stretched across the net, starting out at waist height. 
Just like the High Jump, each player attempts to jump over the cord from one side to 
the other, without touching the cord. Each player gets three attempts to jump each 
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height. If bot^Pceed, the cord is raised. The player to the greatest height 
wins. 

Tether Tramp II. Similarly to Tether Tramp I, the ball is attached to a cord 
which is suspended from an overhead cord. The object is to throw the ball around 
the horizontal cord. Each player tries to wrap up the bail in opposite directions. 

Tramp Touch. A cord is stretched across the court. From it, balls are hung 
at graduated heights. This allows small children the challenge of jumping up and 
hitting them at progressively greater heights. They can see if they really did touch 
or not because the ball will be swinging. For greater challenge with larger kids, 
hang the balls from the upper part of the TrampBrella poles. 

Tramp Throw. Cords are stretched in a grid across the top of the court. 
Game is played by jumping up through a certain square and throwing the ball down 
through another specific square. 

Tramp Slide Each player attempts to slide one of two soft "buoys" across to 
die other side of the net. If it hits the other side without the opponent blocking it, the 
player scores a point. For additional challenge, a cord separating die two buoys for 
both players can be added. This requires the players to jump over the cord to get 
between the two buoys. 

Tramp Hook. Each player has a different colored set of "hooks." The grid at 
the top of the court is divided into different sections, and they score by putting their 
hooks in their color-coded spot for each section. Each player is in a separate 
section, and they rotate when one completes his section. 

Tramp Jump. An ordinary garden hose is attached to a water-pressure driven 
motor suspended in the center of the court. Attached to the motor is a soft rubber 
foam rod with a soft-weight at one end. The motor turns the foam rod around the 
court, and the exiting water splashes around the court. Players avoid the foam rod 
by jumping or ducking. Its height may be varied. 

Speed Ball. Two players have two different colored sets of balls, and a 
matching colored basket. They race to grab balls of their color (only one may be 
carried at a time) out of the center basket and put it into their own. Variations can 
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be played witJ^center basket, or with players stealing or^lcking each others 
balls. 

Jam Ball (one or two players). The enclosure is equipped with two opposed 

basket ball goals mounted, for example, as shown in FIG. . A center line is 

provided on the trampoline surface at a distance one half way between the goals. A 
lightweight pneumatic ball is used. Each player defends one goal and shoots for the 
other. A player with the ball may dribble as in basket ball. To shoot, a player must 
bounce the ball off the trampoline surface, jump up and catch the bounced ball in 
midair, and then shoot the ball at the goal before either the player or the ball lands on 
the surface. To score a point, the player must start the jump from the side of the 
centerline that is opposite the target goal. For a higher scoring game, it can be 
established that a player gets an additional bounce, before shooting, after gaining 
possession of the ball. Goal tending is not permitted. Rebounding determines 
control of the ball as in basketball. 
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Having Wlin described preferred embodiments of tnG^vention, it is 

anticipated that suitable modifications and additions may be made thereto within the 
scope of the invention. 

For example, there are alternative methods for securing the top line 108 to the 
posts 44. As shown in FIG. 8, the line 108 can be wrapped around the neck 90 
which will keep the line in place without use of a ring. 

The attachment of the wall to the posts could be different. Although not 
preferred, the wall fabric could be attached to the posts with cable ties. Or, as 
shown in FIG. 9, the wall could be secured directly to the wall'with a helical wrap, 
without an intermediate cord such as bungee cord 128. 

Suitable wall-support posts could be mounted so that they extend upwardly 
from a trampoline frame, and do not extend to the ground. A bracket for this 
purpose is shown in FIG. 10. With this system, a trampoline support leg is received 
in the downwardly-facing opening _, the trampoline frame is received in the 

horizontally-facing openings _, , and the wall support post is received in the 

upwardly-facing opening . The bracket can be designed to receive free ends of 

four separate tubing members as illustrated. Or, a passage way could be provided 
through the bracket, horizontally and/or vertically, so that the bracket could be 
secured at a location between the free ends of a tube. For example, if the bracket 
has a vertical passageway, a single tube could extend through the passageway and, if 
the tube is sufficiently long, be used for both the trampoline leg and the wall support 
post. Likewise, if there is a horizontal passageway, the bracket could be secured to 
a frame segment at a location between the ends of the segment. The bracket shown 
in FIG. 10 is made of two sheet metal members which bolt together to sandwich tube 
members therebetween. Other suitable brackets, as shown in FIGs. 1 1-12, are a 
metal cross connecters of the type used in plumbing joints. 

An activity computer could be provided to process data acquired from sensors, 
of the type shown in FIGS. 13-14, attached to die trampoline and enclosure system. 
The computer could be linked to a keypad or other user input device. Such a 
computer would use the inputted information, such as time intervals between 
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Castle Siege - The player on the trampoline is defending his or her 
castle from attach. His weapons are buckets on each post (a.k.a. 
Castle Caldrons) filled with water that he can capsize onto the players 
outside if they get too close. Participants on the outside are trying to 
"seige the castle" by knocking the castle flag from where it hangs 
proudly using bean bags/foam balls. The indivual who captures the 
castle then becomes King or Queen. The current "King" must block/ 
capture the beanbags, and if he secures them all, the game ends (and 
he or she will continue to reign). It takes bravery -but watch out, if 
the King/Queen hits you with water, you are -put into the dungeon 
until the kingdom falls. One way tool that the "seigers" have are 
sheilds to defend them from the water. Bungipults (a.k.a 
fling er thing ers) may be used by participants outside, sending in 
water projectiles (water baloons) or by the King/ Queen to weaken 
the attacks of his/ hei; enemies. 
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Notes from Mark Publicover 
For the TrampolineCourt 

• The width of the candy-striping straps which wrap around the padding and the poles 
and engage the bungee cord can increase or decrease the shock absorbing properties 
of the padding. This is because you are increasing or decreasing the surface area of 
the strapping. This is one way we can adjust or tune the jump court system to specific 
weights. You can also do this by using bungee cord with a different diameter to vary 
the stretch rate. The bungee cord runs from the top of the pole, interlaces the fence, 
and runs down to the base of the pole. You can also use the bungee cord to actually 
engage the net and wrap or candy-stripe up the pole, and not use webbing or strapping 
at all. 

• The second thing you can do is to create an enclosure with a more elastic-type 
configuration. This would be done using netting which is either a diamond shape, or 
made from nylon cord. Both of these would provide more stretch, giving the' 
enclosure surface better energy absorbing characteristics. This would get rid of the 
shock absorption afforded by the bungee cord. You could, of course, accommodate 
the extra elasticity of the nylon cord netting and a diamond pattern, with the bungee 
cord, and get the same effect by reducing the rigidity of the poles. 

• We have considered the different types of poles that could be used. This includes 
different materials such as graphite-similar to those used in pole vaulting, kevlar, 
carbon fiber, fiberglass, and different types of plastics. All of these could be 
incorporated to basically tune the system for different weights and needs. 

• There are several different types of bungee cords that may be used. Many different 
materials may be used for the sheathing, such as nylon, polypropelene, polyester, and 
other products which could be made to have a high UV resistance and would wear 
well in the outdoors in a variety of climates. 

• The caps at the top of the poles have been designed so that they are rigid enough to 
prevent somebody from crushing it so that they would run into the tops of the poles. 
There are several products which could be used for this application. One of the things 
we could do is to decrease the rigidity and give the homeowner a little tube of foam 
or some kind of caulking that they would inject into the ball This could be done 
either before or after it was installed. We could do that as a second operation or we 
could actually hand out little balls that could be crushed and pushed in through the 
neck of the cap. That would add to the ability of the ball to be a little more elastic, 
and yet still have some mass there to prevent somebody from crushing the cap and 
hitting the top edge of the po le, * " 

• The caps are currently made of PVC. We can also vary the wall thickness of the cap 
and go with a 90 durometer and make a thinner wall thickness. We are currently 
involved in testing whether or not this type of cap would be crushabie, yet still stiff 
enough to prevent somebody impacting the top of the pole from crushing the ball 
enough to come into contact with the top of the pole. There are hard styrene products 
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which would also work fox this purpose. We are currently researching other materials 
that would maintain its physical properties over a wide range of temperatures. 

• The shock absorption capability of the system can be varied by the density of the 
foam padding around the poles. There are other products, such as plastic meshes, that 
have certain shock absorption properties which could be used to wrap the poles. The 
strapping could then be wrapped around those products. 

• There are a number of ways to create the shock absorbtion capabilities that we are 
looking for. The most important, of course, is to vary the density of the foam being 
used. 

• We have thought about the fact that we could create screw-type clamp-downs that 
could be used to hold the legs down, in a situation where you do not want the unit 
sliding or tipping at all If there are heavyweight people using the unit, we would 
want some way of holding the leg$ down. We can accomplish that by attaching a 
screw-shaped piece of rod into the ground. This has been done for tents, and so forth- 
It would have a little round piece at the top that would be able to be adjusted and fit 
over the leg, or clamped to the leg. We could use a pipe clamp, or several different 
types of clamps. We could just run the screw shape through that and just clamp it 
down. Another option is to attach a very stiff bungee cord to the leg or to the 
trampoline bed and screw the screw into the ground. This would relieve tension and 
yet still serve the purpose of allowing the thing to tip a little bit, without letting it 
move. Another option is to put the screws inward, and have the bungee cord coming 
from the trampoline frame down to the screw. This would allow for some limited 
movement, and prevent any possibility of tipping over. 

• The pads that are used on trampolines cover the circular frames of the trampolines 
and the springs. We have several improvements to the current designs. The foam 
should fill the entire sleeve that is sewn for the pads. Right now, the foam that 
manufacturers put in the sleeve is only 8" wide, whereas the sleeve itself is 12" wide. 
This creates 4" of slop in there, and where the pad can slip in toward the center of the 
trampoline. This exposes the circular frame of the trampoline. To prevent this from 
happening, we can use foam which is cut to fit snugly into the sleeve so that there is 
no room for movement. Secondly, we can use tubular foam padding to go around the 
circular frame of the trampoline. Most trampoline frames have an outer diameter of 

1 .92'\ We can use tubing with an inner diameter larger than that, such as a 3" inner 
diameter, and split them in half These can be packaged with PVC tape, which is very 
weather resistant. This will be color coordinated to match the TrampolineCourt. The 
foam tubing can be attached to the circular frame of the trampoline by wrapping it 
with the PVC tape. This idea could be important in marketing our products, allowing 
the customer to have a safer, or "soft" trampoline. 

• Another area for improvement in pad design is the problem of keeping pads in place. 
We can have each manufacturer make a pad that has holes punched in it, in the area 
where our court attaches to the legs. This would allow the pads to be pulled down in 
its proper position. The U-bolts would then be slipped through the holes in the pad 
skirt. The holes would be punched, and the area around them would be reinforced, so 
that it was quite strong, and then it would slip down quite nicely over the U-bolts. 
Then our trampoline pad would be attached to that. Another way to reinforce that area 
is to stitch in a bungee cord to attach the pad to the trampoline frame. Right now most 
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manufacturers stitch nylon webbing to the underside of the pads and have the user tie 
them around the trampoline frame. The problem with this is that these ties are 
immovable. When someone lands on the pad hard enough, the pad is pulled inward, 
away from the frame, and the webbing begins to rip away from the pad. This is a very 
common problem. Our design is to use an elastic system to attach the pad to the 
trampoline frame* thereby allowing the pad to move when it is hit, and preventing the 
attachment points from being ripped away. (Jumpking currently makes a. pad with 
elastic attachment straps which are fastened by a nylon buckle) 
• Another improvement to the pad is to use a PVC coating. This would be more 
expensive, but would hold up at least 3 times as long as the material that they are 
currently using. We could also use HDPE, or various roofing matprial such as 
Duralast as a colorized cover fabric for the padding. Because of its tremendous 
durability, it would hold up at least 3 times as long as the cuixent materials. An 
additional idea is to create a cover without padding that we would sell to cover the 
manufacturer's padding. This would be made out of PVC, HDPE, or Duralast. It 
would be attached by bungee cords in a Z-type pattern running underneath the frame 
and springs of the trampoline. You would stitch an attachment point along one side of 
n the cover, and lace underneath the trampoline from the spring-bed connection to the 

% other side, where you would have another connection, and then back and forth around 

p the trampoline. You could have a cord attachment that would run along the outer edge 

3 of the trampoline, and pulls together like a draw-string. Then there is an elastic inner 

it connection that runs from the inner edge of the cover to the bed rings of the 

"4 trampoline. Then you would have a simple cover, without padding, which would 

m prevent deterioration of the manufacturer's pad. This would not have the additional 

cost of stitching in padding, and all that it entails. 
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PACKAGING ARRANGEMENT FOR TRAMPOLINE/POOL ACCESSORY 



My copending applications 60/052,052 and 60/050,324 (attached as Appendixes A and 
B) disclose a safety fence accessory for use with trampolines. Also disclosed are various games 
5 that employ the safety fence as a structural support. 

The same fencing concepts can be employed with above-ground.pools as well. For 
example, the upright poles of my safety fence can be secured to first and second straps positioned 
around top and bottom edges, respectively, of an above-ground pool. A third strap can link the 
top of the poles (e.g. six feet above the top edge of the pool). A fence structure like that 

1 0 disclosed in the cited applications can be mounted to the poles. Such a fence can serve diverse 
purposes, including preventing balls and other pool toys from leaving the pool area, and 
restricting access to the pool. Watersport game accessories can likewise be mounted to the poles 
and fencing, as further detailed in the cited applications. 

U.S. Patent 5,399,132 discloses another trampoline fence arrangement, employing PVC 

15 or metal pole frameworks to suspend fencing material. The patented system contemplates poles 
of uniform diameter, and is illustrated with reference to continuous, rather than joined poles. A 
drawback of this arrangement arises in shipping. If the poles are single-piece, the package is 
necessarily quite large — perhaps eight feet long. If the poles are multiple-piece, the package 
girth is increased, to accommodate the plural pieces needed for each support framework. Costs 

20 of shipping are related to carton size, making the patented system relatively expensive to ship. 

In accordance with a preferred embodiment of the present invention, such drawbacks are 
overcome and additional advantages are provided. The support poles of my safety fences are 
formed of plural nesting poles. For example, a first pole is two feet long, and has an outer 
diameter of 1 .75 inches. A second pole is six feet long, and has an outer diameter of 1 .5 inches. 

25 For shipping, the first pole is coaxially positioned over the second pole, resulting in a net length 
of just six feet. Moreover, the first pole has a dimple on its end (an artifact of the tube cutting 
process) that reduces its inside diameter to less than the 1.5 inch outer diameter of the second 
pole. This prevents the first pole from sliding along the second; instead, it is constrained to a 



APPENDIX C 




WYC:dks 50350pa.doc 06/03/98 2 EXPRESS MAIL EL13963071 1US 

position at the end'of the second pole. This arrested movement overcomes a drawback in some 
other nested-tube arrangements, in which sliding of shorter tubes is possible, with the possible 
consequence of inertial damage to the shipping carton (e.g. blowing out an end of the carton). 

In the preferred embodiment, the nested pole arrangement is slid into a surrounding foam 
5 tube, having an opening of about 1.75 inches in diameter. This further constrains any movement 
of the first pole (due to the close fit within the foam tube). It also protects a painted finish on the 
poles. The foam tube helps fill air space in the carton, improving the carton's crush-resistance 
(e.g. when stacked). The foam also protects other contents of the carton (e.g. an instructional 
videotape) from damage due to encounters with the poles. (The videotape instructs the user in 
10 assembly of the safety fence, thereby saving telephone support costs.) 

Sectional views of a shipping carton, including plural nested poles together.with fence 
netting, caps, video, etc., and showing shapes of associated foam (styrofoam) inserts, is shown in 
Appendix C. 

Similar packaging arrangements can advantageously be employed for shipment of tubes 
15 for other recreational equipment, such as outdoor play structures (swingsets, etc.). 

In many embodiments, the poles are metal. But this need not be the case. PVC is one 
option. More preferable than PVC in most instances is fiberglass. The particular material can be 
selected to tailor the flexibility, elasticity, and strength of the resultant system as desired. One 
embodiment employs a fiberglass second (upper) pole with a steel first (lower) pole. Another 
20 embodiment employs a heavier gauge stronger steel first (lower) pole, in conjunction with a 
lighter, more elastic steep second (upper) pole. 

Varying the overlap between poles, and well as varying height of the pole and/or overlap 
off the ground, allows the system to be adjusted for different demands. For example, enlarging 
the overlap region, or extending it further above the trampoline, stiffens and strengthen the 
25 system for heavier or taller individuals*whereas mounting the overlapping region below the 
trampoline frame adds flexibility for lighter individuals. 

Telescopic fitting of poles facilitates adaptation of a single fence kit to differently sized 
trampolines or pools. For example, 10 foot diameter trampolines are typically 20-24 inches high, 
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whereas 14 foot diameter trampolines are typically 33-36 inches high. End user customization of 
the safety fence is'required, if a single model of fence is to be employed with both sizes of 
trampolines. A fixed length tube (whether of constant diameter, or tapered as by swage joints) 
requires the customer to cut off an end of the pole to adjust the height. The present telescopic 
(slip fit) joint permits the customer to customize the pole height by simply by coupling the tubes 
(whether by a screw, bolt, compression straps, etc.) to achieve the desired length. Excess length 
is not discarded, but rather fortifies the overlap and the strength of the resulting structure. 

Additional details on my safety fence, improvements thereto, and packing/accessories 
therefor, is provided in the attached Appendix C. 
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Extruded netting: 







CoTDept 




Phone 









The nodes and strands were specifically designed to be rounded/oval, and have smooth 
transitions to significantly reduce likelihood of cuts/abrasions to users or the pole foam upon 
impact. This is the first time a mono filament, extruded, unwoven polypropylene product has been 
used in this application. Among the many products we tested, this was the only unwoven 
extruded product to pass our impact testing without zippering. As result of our proprietary cutting 
tooi design, this is the first time a product tike this has been cut longitudinally in production to yield 
a smooth clean edge. 



Slip fit Pole design offers several advantages: 

The materials used for the upper and lower pole sections may be varied to adjust the flexibility, 
elasticity, and strength of the system. For instance, a fiberglass upper with a steel lower, or a 
heavier gauge stronger steel lower combined with a lighter more elastic steel upper. Varying the 
overlap as well as varying height of the Pole off ground allows the system to be adjusted for 
different demands. Example: enlarging the overlap section or extending it further above the 
trampoline will stiffen and strengthen the system for heavier or taller individuals whereas mounting 
the overlapping section below the trampoline frame will add flexibility for lighter individuals. 

Slip fitting the poles allows the court to fit on different height trampolines. Example, 10 foot 
trampolines are 20-24 Inches high, 14 foot trampolines are 33 36 inches high. End-user 
modification is simplified. A swage joint requires the customer to cut off the bottom of the lower 
Pole to adjust the height versus a slip fit joint that requires the customer to drill a hole through one 
Pole or spaced apart holes could easily be provided during manufacture. 

Packaging: 

By overlapping the poles completely for packaging purposes they occupy nearly half the space of 
a swage fit, or non-slip fit product. This new packaging design for outdoor play structure 
equipment yields some significant cost saving advantages in boxing, warehousing, shipping, as 
well as floor space for the retailer. The By leaving the dimple (generated during the tube cutting 
process) at one end of the larger Pole, the larger shorter Pole is prevented from completely sliding 
over the smaller longer Pole. This stops the larger Pole from sliding freely during shipment 
potentially blowing out the box end. Slipping the foam over the poles also prevents the larger Pole 
from slipping during shipment, protects the finish (painted), prevents the boxes from crushing 
when stacked by removing air space, provides a protective cushioning barrier between the poles 
and the fragile assembly videotape. The packaging also instructs the end-user/consumer in 
assembly, saving costs associated with customer service. 

Landscaping: 

The JumpCourt system can also be used as a trelis for growing different plant materials such as 
ivy, to hide or blend the JumpCourt into the surrounding landscape (sometimes required by local 
planning ordinances), to provide shading for users, to protect the court and trampoline from UV 
damage, to provide a wind break, to provide a privacy wall (especially good for those who 
appreciate the opportunity to enjoy the great outdoors in their birthday suits). 
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Top and bottom strapping woven through net. 

Because the extruded netting is practically inelastic it would be impractical to stitch a more elastic 
flexible cord or strap to the netting. The difference between the elasticity properties of net and 
strap would generate excessive sheering forces on the stitching during impact leading to 
premature or failure of the stitching. The JumpCourt system allows both strapping and net to 
coexist because the strap is woven through the net and not stitched in place- allowing the two to 
move at different rates and yet to conform to the forces that each place on the other during an 
impact. 

Method for installing the JumpCourt on trampoline where connecting the JC poles to the legs is 
impossible or undesirable {may be used at leg connections). 

Attach the JC Pole to the trampoline frame. Place a can (approx. 1ft. deep l?y six inches in 
diameter) or dig a hole in the ground directly beneath JC Pole connection to the trampoline frame 
(the can/hole may be moved in or out to adjust the angle of the JC Pole). Now place the end of 
the JC Pole (pole extension-elastic, flexible, or inflexible-may be added if needed) into the 
center of the can and fill the can with rock, sand, rubber, cement, or any medium (can be layered) 
to vary the shock absorption ability of the poles. This installation technique allows infinite 
variation of pole placement around the trampoline. 




Different methods and for mounting the poles on the trampoline frame. 

The JC poies can also be mounted at the inside of the trampoline frame, in this configuration the 
existing padding would need to be notched to prevent the padding from being pushed inward thus 
exposing the frame. 

The doubie U bolt connection can be used to connect the JumpCourt pole in line with the ieg of 
the trampoline or at any location along the trampoline frame. The lower U bolt connection can be 
used to connect the JC pole in line with the trampoline leg or at any location along the horizontal 
leg section providing that it is at least one inch above the ground. 

Other methods we have used include the following. 

A simple shock cord connection at the top which allows the JumpCourt pole ,to move when 
impacted. Best used for lighter weight individuals and children and allows for less pole padding 
as it provides a flexible connection in contrast to the hard U. bolt connections. The shock cord 
holds itself in place under tension using a simple loop at one end and a ball at the other end. The 
cord is wrapped around the JC pole and the trampoline leg and then crosses itself at the top of 
the trampoline frame as he wraps around the JC pole where the ball is slipped through the loop 
while under tension. This kind of elastic connection is not recommended for large or heavier 
individuals as explained in this patent. 

The use of plastic ZIP ties with non-release or releaseable connectors makes for an inexpensive 
and quick connection but without the durability of steel or the elasticity of the shock cord.' 

Screw adjusted hose clamps can also be used for a quick more durable connection but without 
elasticity unfess a rubber or other shock absorbing material was placed in between the pole and 
the clamp. 

We have also designed several wire form damp configurations with quick release connectors 
similar to those used on glass jar lids that use rubber casket's to seal. Some of these 
connections incorporate springs allowing the JC pole to move upon impact. 
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Drawing 02179801 
End Cap 

Ball top fits inside skirt bottom of another End Cap, allowing male-female nesting for reduced packaging 
volume 

Ridge at top of neck to prevent movement of Support Pole into top of ball during assembly or upon 
impact, and positions End Cap and Upper Support Pole so mating holes line up for easy assembly 
Skirt diameter sized to accommodate two sizes of padding thickness while deflecting rain at padding end 
Rounded surfaces to prevent injury 



Drawing 02199801 
Webbing 

Flexible woven material to move under tension adding third level shock absorption 

Flat surface to distribute load evenly against mating materials (foam, net) on all sides and under 

insulation rotation 

Maintains load distribution when load vector changes direction as webbing unrolls 
Soft flexible material does not injure upon impact 



©rawing 02199802 
! 8ungee Assy 

□ Elastic material for secondary spring/net suspension and impact absorption 

Itj Elastic connection to trampoline frame for energy absorption 

%j Insensitive to tolerances of mating parts 

; ^ Self tensioning within design range for ease of installation 

*** Soft flexible material does not injure upon impact 

©rawing 10219702 
jBower Support Tube 

: S ; 

; 

Q Slip-fit to mating pole for packaging 
U Rounded surfaces to prevent injury 

Sized to allow attachment to smaller diameter (shorter) trampolines 



Drawing 10219703 
Upper Support Tube 

Slip-fit to mating pole for packaging 
Rounded surfaces to prevent injury 
Sized to deflect under impact and absorb energy 

Drawing 10279704 

Foam Tubing +- 

Soft flexible material does not injure upon impact 

Flexible material acts as fourth spring for distributing load due to direct impact or tension of webbing 
ID larger than OD of pole acts as pivotal bearing allowing Impact force to be transmitted and absorbed 
over primary and secondary poles {allows "unreeling" of net) 





Drawing TC-0009 
Upper U-Bolt 

Threaded fastener allows attachment of TC to legs of different diameters 

Clamp and U-bolt allows pivoting and rotation of poles to transmit and absorb forces by primary and 
secondary poles 

Drawing TC-0010 
Lower U-Bolt 

Threaded fastener allows attachment of TC to legs of different diameters 

Clamp and U-bolt allows pivoting and rotation of poles to transmit and absorb forces by primary and 
secondary poles 



Cantilever mounting of poles to trampoline legs uses deflection of poles upon impact to absorb shock 

Top and bottom webbing constrains and distributes pole deflection 

Lower webbing constrains and synchronizes net deflection with trampoline bed movement 

Lower webbing restrains spring cover pad and keeps in place 

Tunable net suspension spring rate by changing the number of "barberpoie stripes" of webbing around 
foam 
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Extruded fiber cross-section not conducive to climbing misuse 
Polymer extruded fiber construction acts as primary shock absorber 
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Notes! 

1, Packaging configured "to save space, 
protect pole finish, prevent box from easily 
crushing, minimize packaging inserts, reduce 
material movement inside the box, reduce 
shipping costs by reducing overal package 
size. 

2, Upper Support Pole slip-fitted inside 
Lower Support Pole. Both slipfitted inside 
Foam Padding, Stacked steel poles prevent 
stacked boxes from crushing lower boxes 
and foam tubes during shipping, allow for 
lighter box material 4 with less reinforcements 
and inserts, Foam protects surface finish 
of poles and frictionally prevents shorter 
pole from slipping and punching out box end, 

3, Caps fitted male-female in single stack 
to reduce dead box space, 
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Castle Siege- The player on the trampoline is defending his or her 
castle from attach. His weapons are buckets on each post (a.ka. 
Castle Caldrons) filled with water that he can capsize onto the players 
outside if they get too close. Participants on the outside are trying to 
"seige the castle" by knocking the castle flag from where it hangs 
proudly using bean bags/foam balls. The indivual who captures' the 
castle then becomes King or Queen. The current "King" must block/ 
capture the beanbags, and if he secures them all, the game ends (and 
he or she will continue to reign). It takes bravery -but watch out, if 
the King/Queen hits you with water, you are.put into the dungeon 
until the kingdom falls. One way tool that the "seigers" have are 
sheilds to defend them from the water. Bungipults (a.k.a 
flmgerthingers) may be used by participants outside, sending in 
water projectiles (water baloons) or by the' King/ Queen to weaken- 
the attacks of his/ her. enemies. 
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I Soakerball for spongeballV Players on the outside could dunk foam 
1-balls-jnto a water bath, and send it in to the JumpCourt. 
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\ Orbital furnp Rope- Rope will either be adjustable in lengths for 
: single/ multiple play, and can be attached to the JumpCourt posts 

Bungi cords are attached in a gridlike fashion to the top of the 
JumpCourt posts. The individuals on the outside have bungi 
bouncers (with hooks) that they are sending into, the the JumpCourt, 
and gain certain points for entering the different holes * 
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j Cord tag - A cord is attached to one JumpCourt post, the other side is 

secured to a cord running perpendicularly which has ends that 
-j participants on the outside can pull back in forth. The cord attached 
h to the post can move (and mayhave a ball attached to it) ; the object 
j of the game is to tag the person on the inside with the cord while he/ 
j she is jumping to avoid it. Once tagged, the players switch. 



High HighTump.- Player can adjust the heigth of the obstacle they Q 
~ must jump over. ' 



' Mirror, Mirror - Two players play this game at one time, one is the 
: "person/' and the other is the "mirror." The tramp Court is divided 

- into quarters (or sixths, or eighths) using jump cords. Every good 

_ mirror gives a perfect reflection.... if the person jumps right, so must 
the mirror; if the person does a one-eighty, so must his or her 
mirror; if the person pulls a 360 to cord straddle, so must the mirror ' 
This xs a game you are actually trying to "break your mirror." Three' - 

- breaks, and its vonr mm m Ho t-v, — : 
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Notes from Mark Publicover 
For the TrampolineCourt 



• The width of the candy-striping straps which wrap around the padding and the poles 
and engage the bungee cord can increase or decrease the shock absorbing properties 
of the padding. This is because you are increasing or decreasing the surface area of 
the strapping* This is one way we can adjust or tune the jump court system to specific 
weights. You can also do this by using bungee cord with a different diameter to vary 
the stretch rate. The bungee cord runs from the top of the pole, interlaces the fence, 
and rims down to the base of the pole. You can also use the bungee cord to actually 
engage the net and wrap or candy-stripe up the pole, and not use webbing or strapping 
at all 

• The second thing you can do is to create an enclosure with a more elastic-type 
configuration. This would be done using netting which is either a diamond shape, or 
made from nylon cord. Both of these would provide more stretch, giving the 
enclosure surface better energy absorbing characteristics. This would get rid of the 
shock absorption afforded by the bungee cord. You could, of course, accommodate 
the extra elasticity of the nylon cord netting and a diamond pattern, with the bungee 
cord, and get the same effect by reducing the rigidity of the poles, 

• We have considered the different types of poles that could be used. This includes 
different materials such as graphite-similar to those used in pole vaulting, kcvlar, 
carbon fiber, fiberglass, and different types of plastics. All of these could be 
incorporated to basically tune the system for different weights and needs, 

• There are several different types of bungee cords that may be used. Many different 
materials may be used for the sheathing, such as nylon, polypropelene, polyester, and 
other products which could be made to have a high UV resistance and would wear 
well in the outdoors in a variety of climates. 

• The caps at the top of the poles have been designed so that they are rigid enough to 
prevent somebody from crushing it so that they would run into the tops of the poles. 
There are several products which could be used for this application. One of the things 
we could do is to decrease the rigidity and give the homeowner a little tube of foam 
or some kind of caulking that they would inject into the ball This could be done 
cither before or after it was installed. We could do that as a second operation or wc 
could actually hand out little ball$ that could be crushed and pushed in through the 
neck of the cap. That would add to the ability of the ball to be a little more elastic, 
and yet still have some mass there to prevent somebody from crushing the cap and 
hitting the top edge of the pole, 4 . 

• The caps are currently made of PVC. We can also vary the wall thickness of the cap 
and go with a 90 duromcter and make a thinner wall thickness. Wc are currently 
involved in testing whether or not this type of cap would bo crushabic, yet still stiff 
enough to prevent somebody impacting the top of the pole from crushing the ball 
enough to come into contact with the top of the pole. There are hard styrene products 
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which would also work for this purpose. We are currently researching other materials 
that would maintain its physical properties over a wide range of temperatures. 

• The shock absorption capability of the system can be varied by the density of the 
foam padding around the poles. There are other products, such as plastic meshes, that 
have certain shock absorption properties which could be used to wrap the poles. The 
strapping could then be wrapped around those products. 

• There are a number of ways to create the shock absorbtion capabilities that we are 
looking for. The most important, of course, is to vary the density of the foam being 
used. 

• We have thought about the fact that wc could create screw-type clamp-downs that 
could be used to hold the legs down, in a situation where you do not want the unit 
sliding or tipping at all. If there are heavyweight people using the unit, we would 
want some way of holding the legs down. We can accomplish that by attaching a 
screw-shaped piece of rod into the ground. This has been done for tents, and so forth. 
It would have a little round piece at the top that would be able to be adjusted and fit 
over the leg, or clamped to the leg. We could use a pipe clamp, or several different 
types of clamps. We could just run the screw shape through that and just clamp it 
down. Another option is to attach a very stiff bungee cord to the leg or to the 
trampoline bed and screw the screw into the ground. This would relieve tension and 
yet still serve the purpose of allowing the thing to tip a little bit, without letting it 
move. Another option is to put the screws inward, and have the bungee cord coming 
from the trampoline frame down to the screw. This would allow for some limited 
movement, and prevent any possibility of tipping over. 

• The pads that are used on trampolines cover the circular frames of the trampolines 
and the springs. Wc have several improvements to the current designs. The foam 
should fill the entire sleeve that is sewn for the pads. Right now, the foam that 
manufacturers put in the sleeve is only 8" wide, whereas the sleeve itself is 12" wide. 
This creates 4" of slop in there, and where the pad can slip in toward the center of the 
trampoline. This exposes the circular frame of the trampoline. To prevent this from 
happening, we can use foam which is cut to fit snugly into the sleeve so that there is 
no room for movement. Secondly, we can use tubular foam padding to go around the 
circular frame of the trampoline. Most trampoline frames have an outer diameter of 

1 .92" We can use tubing with an inner diameter larger than that, such as a 3" inner 
diameter, and split them in half. These can be packaged with PVC tape, which is very 
weather resistant. This will be color coordinated to match the TrampolineCourt. The 
foam tubing can be attached to the circular frame of the trampoline by wrapping it 
with the PVC tape. This idea could be important in marketing our products, allowing 
the customer to have a safer, or "soft" trampoline. 

• Another area for improvement in pad design is the problem of keeping pads in place. 
We can have each manufacturer make a pad that has holes punched in it 7 in the area 
where our court attaches to the legs. This would allow the pads to be pulled down in 
its proper position. The U-bolts would then be slipped through the holes in the pad 
skirt. The holes would be punched, and the area around them would be reinforced, so 
that it was quite strong, and then it would slip down quite nicely over the U-bolts. 
Then our trampoline pad would be attached to that. Another way to reinforce that area 
is to stitch in a bungee cord to attach the pad to the trampoline frame. Right now most 
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manufacturers stitch nylon webbing to the underside of the pads and have the user tie 
them around 4c trampoline frame. The problem with this is that these tics are 
immovable. When someone lands on the pad hard enough, the pad is pulled inward 
away from the frame, and the webbing begins to rip away from the pad. This is a very 
common problem. Our design is to use an clastic system to attach the pad to the 
trampoline frame, thereby allowing the pad to move when it is hit, and preventing the 
attachment points from being ripped away, (Juxnpking currently makes a pad with 
elastic attachment straps which are fastened by a nylon buckle) 
• Another improvement to the pad is to use a PVC coating. This would be more 
expensive, but would hold up at least 3 times as long as the material that they are 
currently using. We could also use HDPE, or various roofing material such as 
Duralast as a colorized cover fabric for the padding. Because of its tremendous 
durability, it would hold up at least 3 times as long as the cuixent materials. An 
additional idea is to create a cover without padding that we would sell to cover the 
manufacturer's padding. This would be made out of PVC, HDPE, or Duralast. It 
would be attached by bungee cords in a Z-type pattern running underneath the frame 
and springs of the trampoline. You would stitch an attachment point along one side of 
the cover, and lace underneath the trampoline from the spring-bed connection to the 
other side, where you would have another connection, and then back and forth around 
the trampoline. You could have a cord attachment that would run along the outer edge 
of the trampoline, and pulls together like a draw-string. Then there is an elastic inner 
connection that runs from the inner edge of the cover to the bed rings of the 
trampoline. Then you would have a simple cover, without padding, which would 
prevent deterioration of the manufacturer's pad. This would not have the additional 
cost of stitching in padding, and all that it entails. 
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The JumpCourt system can be tuned for different demand uses. Through engineering 
calculations it has been possible to generate minimum and maximum parameters for choosing the 
spring rate of the poles in relation to various versions of the JumpCourt system. The poles 
should be viewed as long tubular springs attached to an eievated diaphragm that also disperses, 
absorbs, and re-cycles the impact forces directed at the poles. The diaphragm also transfers 
these forces to the support system that maintains the diaphragm's elevation. The poles or tubular 
springs can be loaded by tightening the top strap which would push/pull the tubular springs 
downward and inward. This would make the JumpCourt system tighter/less flexible so that the 
impact forces from a focused strike point would transfer more quickly to the entire system than 
would be the case if the top strap were loosened, unloading tubular springs and allowing them 
more space to flex, thus delaying transfer time and making any impact with the net feel "softer" 
which would be better for lighter individuals. Loading the poles/tubular springs in this way works 
on the same principle as loading a bow for the purpose of shooting arrows. /Another novel 
feature, when the poles begin to fatigue over time the top strap may be tightened to compensate 
for this increased flexibility and the net may be adjusted or trimmed (depending on the version of 
the JumpCourt and the net/woven fabric material used). 

Poles can also be mounted inside the circumference of the frame making it easier to install the 
JumpCourt system where space is too limited for exterior mounted poles. This change however 
has little or no effect on the way the does system was designed to manage the forces of impact. 



The net may be suspended on the inside or outside of the poles. The straps and shock cords that 
are wrapped around the foam and inline with it are not necessary when the net is installed outside 
the poles. Of course the top/bottom straps may still be tightened to load the tubular springs/poles, 
and the foam padding which surrounds the poles still acts like a shock absorber for the net which 
constitutes another novel feature. For example, an impact to the net at one spot would tension it 
around its entire circumference compressing the foam padding on all poles. The net may also be 
suspended inside one pole and outside the adjacent poles or in any other in/out configuration 
depending on the desired impact absorption qualities being sought-after in a particular JumpCourt 
design. 

The trick to designing the JumpCourt system with poles/tubular springs connected at top with a 
flexible inelastic, semi elastic, or elastic top strap was to engineer it so that the impact forces 
transferring to the trampoline frame did so in a manner which took advantage of the structural 
strengths of the trampoline in its entirety. k None of the other artwork shows this kind of impact 
forces management system. For instance, if any impact to the net occurred at a midpoint 
between two poles and the top and bottom of the net, only the JumpCourt system could respond 
in the following manner. The tops of the poles/tubular springs are allowed to flex downward 
toward each other, toward the area of impact. This loading of tubular springs works on the same 
principle as loading a bow for the purpose of shooting arrows. This effect makes it possible for the 
JumpCourt system to conserve more of the impact force energy in the poles/tubular springs 
enabling the system to more efficiently re-cycle this energy back into the impacting body for the 
purpose of returning it to the trampoline surface. None of the other artwork cited which shows a 
safety fence connected to an elevated diaphragm demonstrates the ability of the poles to flex 
downward and toward each other at the same time and this is a significant difference between the 
art. Because the tops of the poles/tubular springs are connected by a flexible cord they are not as 
limited in their range of motion as would be the case if they were connected by an inflexible cord. 
This additional freedom of movement in the poles enables the net to more completely conform to 
the surface of an impacting body, distributing the forces of impact over a larger surface area on 
the body which reduces the likelihood of injury. 
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